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CHAPTER 1
PROBLEM DEFINITION
CHAPTER 1 PROBLEM DEFINITION
1.1 INTRODUCTION
Recent concerns about Australia's ability to survive in global markets 
rivals those expressed by the United States and other European or 
Western countries. There is a general acceptance that these countries 
are under enormous pressure to maintain their market dominance in the 
emerging global economy and are under threat from the more versatile  
and more competitive Asian Pacific regions.
The basis for these concerns has been the subject of a number of 
reports, particularly in the areas of macro-economic policy and 
manufacturing competitiveness measured against world's best
practices.. Although manufacturing practices in terms of human 
resource competence, process and product design, and customer 
responsiveness has improved significantly in recent years, the
performance of competitors has also improved at rates often much 
higher than Australia's. Improvements in manufacturing practices have 
more often been "one off" and have not been integrated with broader 
strategies of the business.
A significant fact of recent Australian manufacturing performance 
moreover has been the inability to generate employment and maintain 
competitiveness to the extent of resisting penetration of domestic 
markets by manufacturers abroad.
Apart from a significant report by Harrison, (1990) there has been 
little Australian study into manufacturing practices recognised as 
necessary to create competitive advantage over a long period of time. 
Many sectional reports have been concerned with the macro-economic 
environment as the most likely requirement of change for invigorating 
Australian manufacturing. Whilst not ignoring the economic 
environment, this research will focus on manufacturing practices and 
strategies of world's best practice, and evaluate their implementation
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by Australian manufacturing organisations. An assessment of these 
practices will form the basis of recommendations for changing 
Australia's manufacturing outlook.
1.2 RESEARCH PROBLEM
The research problem is the perceived inability by Australian 
manufacturers to keep pace with countries implementing world class 
manufacturing techniques, procedures and strategies. There is a 
perception that current manufacturing practices are outdated and slow.
In circumstances where manufacturing has made significant changes, 
such changes are often not integrated with business strategy and w ith 
other related functions and processes. The perceived outcome of this 
has been an inability by manufacturers to withstand sustained 
competitive pressure on both external and domestic markets, and an 
inability to at least match competitive rates of productivity and profit.
1.3 SIGNIFICANCE OF THE PROBLEM
Until the 1970's, America could lay claim to being the dominant 
industrial power of the world. For the most part of this century, 
America's system of production was based on high technology processes 
and product design, crafted through variable mass production 
techniques. These were copied and implemented by the rest of the 
world. American managers were fond of stating they had mastered the 
art of production (Hayes et al 1988), and were comfortable in the fact 
that other countries could only imitate there systems of production.
Although America first invented and subsequently taught many 
production techniques such as "continuous improvement" (the continual 
refinement of processes of production), countries such as Japan and 
Germany have been able to turn these into an art form. Where whole 
industries such as consumer electronics and automobiles were once 
dominated by the Americans, the balance of power has shifted to 
similar high technology countries such as Japan and Germany who have 
mastered and refined earlier production systems and integrated these 
with their culture.
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The consumer electronics industry is one example where Japan nullified 
American dominance. The result of such competitive force, not just in 
one but many industries has meant that America is now faced with the 
prospect of the transition from a pre-eminent world economy to 
becoming one of three equal players in the world economy of the next 
millennium (Thurow 1992:16). The other economies represented by the 
Asian Pacific region and the consolidating economies of Europe.
Not only has America witnessed the proliferation of whole industries 
but hundreds of markets within industries. A seminal report by Skinner 
(1974) ascribed the problem of the loss of American markets to the 
competition of "cheap foreign labour", but by 1980, reasons for 
manufacturing decline were more deep seated. A report by Hayes and 
Abernathy (1980) refuted the views expressed at the time that the 
problem was due to a blend of government policy and high energy costs. 
Rather, they concluded that in the areas of product and process 
development, the business culture of America made it very difficult for 
manufacturing strategies, to take long term, high risk decisions.
But what do these realities mean for Australia.? With increased world 
competition, manufacturing strategies have been exposed by more 
efficient and aggressive international competitors that see the world 
as their market. Not dissimilar to America, several recent reports (see 
sections 2.2.1 and 2.2.2), have highlighted the need for major structural 
change at the microeconomic level (in the case of Government’s), and 
the development of a new workplace culture (in the case of business). 
These reports conclude that Australia must lift its game if it desires 
to be a serious contender in world-class manufacturing.
Although Australia does not lay claim to be a dominant economy, w ith  
the problems faced possibly due to a different set of causes, it is 
generally accepted that to live well, a nation must produce w e ll 
(Dertouzas et al 1989:1). A report commissioned by the Australian 
Manufacturing Council similarly concluded that "no country of 
significant size has ever maintained a high standard of living without a 
strong tradeable manufacturing sector" (Pappas et al 1990:5).
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The work of Harrison(1990) has identified a number of areas requiring 
change in the restructuring of Australian manufacturing. These include 
process technologies, manufacturing facilities, manufacturing planning 
and control systems and organisational structures (1990:3-5). Despite 
evidence that manufacturing performance has improved in these areas, 
a strong perception exists that improvements have emanated from a 
low base and are not significant compared to gains made by 
competitors. In the three years since the Harrison report, again it i s 
clear that companies competing in the manufacturing sector have been 
unsuccessful in defending the domestic market from imports (see 
Harrison 1990:1-10).
Indeed, the decline of western manufacturing competitiveness 
measured against the high productivity countries should be of great 
concern to Government's and the people who rely on the 
competitiveness of their country to maintain a high standard of living.
1.4 AIM OF THE RESEARCH .
The aim of the research is to evaluate the conformance of Australian 
strategic manufacturing practices to a composite measure of world's 
best strategic manufacturing practices implemented by high 
performance plants.
The research will analyse the research problem by identifying research 
questions related to best practice. An index of the most common 
practices will be developed. The index will then be used as a 
comparative measure for Australian companies in the sample.
An additional aim will be to determine whether the findings of the 
research expressed in practical terms supports the selection of ‘best 
practice’ agendas illustrated throughout the literature.
1.5 RESEARCH HYPO THESIS
The following research hypotheses were posed in order to explore the 
research problem.
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“There is no significant difference between Australian companies and 
best practice world-class companies with respect to each of the 
following factors:
HN1) Training and development activ ities
HN2) Export A ctiv ities
HN3) Business strategy approaches
HN4) Flexible strategy approaches
HN5) Flexible manufacturing systems
HN6) Capital investment levels
FIN7) Continuous improvement activ ities
FIN8) Management of manufacturing processes
HN9) Corporate vision
HN10) Benchmarking activ ities .”
1.6 DELIMITATION OF THE STUDY
This study considers the impact of Government decisions (such as 
export incentives) as a possible motivation for providing the right 
climate for best practice adoption by Australian companies (see 
section 2.2). It should be noted however that best practice questions 
prefaced on Government intervention are not included in the research 
design.
This decision was taken for two reasons: firstly, although broad 
economic policy such as a reduction in interest rates or depreciation 
allowances are often good reasons for companies to lift investment, 
they are not the primary or even secondary motivation for the adoption 
of best management practice. This point was illustrated throughout the 
MIT study (1989), (see also section 2.3.1). Long-term decline in 
manufacturing standards came not so much from poor Government 
policy but from the effects of outdated strategy techniques, lack of 
long-term focus and excessive concentration on mass production. The 
AMC (Australian Manufacturing Council) report (1993) also notes that 
although Government’s seek to create strong export environments (as an 
illustration of international best practice), export development lies 
mainly with companies (AMC 1990:14).
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The second reason relates to goals. Traditionally, the goals of business 
and the goals of Government have been fundamentally at odds. 
Businesses resent Government intervention particularly when 
Government’s seek to institutionalise reform or change contrary to 
industry standards (such as in the construction industry in recent 
years). There is little evidence of direct Government involvement in 
any industry translating in dramatic change in best manufacturing 
practices. Government’s have more often set the scene for change in a 
whole industry (such as the Button plan for the car industry in the 
1980’s and Government intervention in the reduction of tariffs for the 
textile industry in the late 80’s), but the appropriateness of such 
change has often depended on the side from which one views it: 
Business or Government.
A number of contextual factors such as organisation structure, culture, 
decision making and the strategy process, the degree of technology, 
strategy/structure fit and leadership have only been addressed w ithin 
the context of strategic manufacturing. The contingency influences of 
these have not been included in the research design..
In financial terms, the research does not define a successful company 
from a less successful one. For the purposes of the research, a high 
performance company is one which broadly meets the ’best practice' 
characteristics of high performance plants. The possibility that a 
company is less successful because of an absence of best practice i s 
not tested. The research hypothesises however that companies 
positioned closer to best practice are more likely to be successful.
Taken together, the above areas will have a significant contingency 
impact on an organisations commitment and ability in aligning its  
strategic manufacturing practices with best practice.
In the light of the above, the study evaluates current manufacturing 
practices with an assessment of best manufacturing practices 
elsewhere. The possible consequences of not matching such standards 
are discussed specifically.
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1.7 DEFINITION OF TERM S
World Class Company (WCC) Index: This index represents a 
measure of generic characteristics of high performance plants. The 
index is constructed from a five point scale used in the performance 
field in the measuring instrument: The position of 1 represents never 
true, 2: seldom true, 3: often true, 4: mostly true and 5 represents 
always true. The selected index for each question derives from best 
estimates of characteristics pertaining to high performance plants. 
Most estimates for WCC scores ranged between 3.5 to 5.
The WCC index is based on a similar method used by Eyrich (1991:1-5), 
(see also Chapter 3). Other key definitions include:
T rad itiona l P lann ing : Prescriptive planning methods such as gap 
analysis, strengths, weaknesses, opportunities and threats analysis and 
strategies developed through a sequence of steps including strategy 
formulation, analysis and choice.
Advanced Manufacturing Technologies (AMT): Advanced
technologies used in manufacturing systems including group technology 
bays, inventory systems, computer integrated manufacturing and 
flexible manufacturing systems.
P ro ce ss : Actual production process methods and techniques used to 
produce goods.
V is io n : A somewhat long-term goal which is unrealistic in the short­
term but realistic in the long-term.
Continuous Im provem ent: Total quality management meaning a 
continuous improvement philosophy of change embracing the whole 
organisation.
Benchm ark ing : Comparing process and strategic practices against the 
best in the business.
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1.8 EXPECTED IMPLICATIONS FOR MANAGERS
This study is expected to confirm the results of private sector studies 
in manufacturing including major research of the relationship between 
productivity and best practice.
For Australian managers, the report should indicate the closeness of 
‘fit’ between best practice techniques of high performance plants 
elsewhere and Australian plants. A cross-section of best practice 
terminology represented by an index should also assist Australian 
manufacturers to recognise their own performance and plot this against 
the performance of best practice companies. Emerging performance 
gaps should assist Australian companies to construct new strategies 
which will move them closer to best practice targets.
The researcher hopes that the report will help to facitate dialogue of 
best practice between practitioners and Government’s and motivate 
others to engage in research that will advance the theme of the 
research.
1.9 EXPECTED IMPLICATIONS FOR FURTHUR RESEARCH
Further research might expand the current index. Following analysis, 
areas may need regrouping into new factors emerging from the study. 
There will be a need to test the relationships between the dimensions 
in each expanded research question with the targeted dimensions of 
best practice.
Contextual factors could be explored in more detail. How do these 
factors influence the implementation of best practice?
Subsequent work should determine the relatedness between the level of 
success of a company on the one hand and conformance to best practice 
on the other. Similarly, if a correlation can be found between a less 
successful company and its degree of non-conformance, this may serve 




CHAPTER 2 LITERATURE R EV IEW
2.1 HISTORICAL DEVELOPMENT OF MANUFACTURING 
PR A C T IC ES
To gain insight into the emergence of modern manufacturing practices, 
it is necessary to address the historical and classical aspects of 
manufacturing approaches. This analysis provides a foundation by 
which to expand and analyse current best practice.
The section addresses issues of western manufacturing dominance in 
the early to middle part of this century and the circumstances and 
events leading to the inevitable transfer in the balance of economic 
power to Asian countries.
2.1.1 Early Craftsmen and Artisan P r a c t ic e s
The industrial revolution in Britain (1830-1871), brought with it  
substantial changes to work organisation. Changes in small farm based 
activities - the enclosure of the 'common' land traditionally used by 
tenant farmers - gave rise to the development of large scale, high 
volume farming methods as employers sought ways to take advantage of 
new methods of production and economies of scale.
Concurrent changes were also occurring in factories and systems of 
production. Craft based production was slowly giving way to early 
forms of mass production techniques. Displaced farm workers, urged 
on by the availability of work and more attractive wages, moved to 
cities as factory work became the dominant system of employment.
Increasing mechanisation enabled individual trades to be eliminated as 
unskilled labour could be subdivided into highly specialised routine 
tasks (Tausky 1984:30-31). Individual trades and craft based 
activities had always characterised systems of production, but the new 
system meant greater specialisation achieved through division of work, 
resulting in substantial increases in productivity (Fulop 1992:33). 
This system was the forerunner for the more notable and subsequent
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development of 'deskilling' (breaking jobs into small components) under 
Taylorism.
The advent of new work systems however was not enough to entire ly 
replace the craftsman. Throughout most of the nineteenth century, 
employers still relied on foremen to hire workers who subsequently 
used their own tools and organised work themselves. Workers took 
responsibility for training new workers and simple mass production 
techniques relied heavily on the knowledge of the craftsman (Tausky 
1984:49). To this extent, management had little control over the 
production process, and the skill base and value systems of the early 
artisan workshop was retained.
2.1.2 Impact of Taylorism  and e a r ly  
Managerial T h e o r is ts
Although productivity was enhanced through efforts of simple mass 
production, management resented control of production by workers and 
the ever increasing prominence of union interference. By the late 
nineteenth century, managers were looking for ways to expropriate the 
skill from trained workers ('craftsmen'), as the imperatives for 
increases in productivity and mass produced products became 
paramount.
Managers found such an apostle in Frederick Taylor, an engineer who 
studied shop floor techniques; the essence for embracing such 
imperatives for Taylor could only be determined by scientific study 
(see Wren 1987). Scientific study into shop floor management 
techniques - which Taylor called 'scientific management' - was a 
philosophy which set out to determine scientifically what the workers 
ought to be able to do with their equipment and materials.
Alternatively, it was the use of scientific fact finding to determine 
empirically instead of traditionally the right ways to perform tasks 
(Wren 1987:107). Essential to this study was the removal of guesswork 
and rules of thumb which had previously governed methods of 
production.
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According to Taylor, tradition should be replaced with precise 
procedures developed after careful study of individual situations (Daft 
1988:40). Taylor's prescriptions (Table 2.12) were based on four main
Table 2.12
1. Develop a science for each element of an individual's work, which 
replaces the old rule of thumb method
2. Scientifically select and then train, teach, and develop the 
worker. (Previously workers chose their own work and trained 
themselves as best they could)
3. Heartily co-operate with the workers so as to ensure that all work 
is done in accordance with the principles of the science that has been 
developed, and
4. Divide work and responsibility almost equally between 
management and workers. Management takes over all work for 
which it is better fitted than the workers. (Previously, almost all 
the work responsibility was allocated to workers)
Modified from Taylor, F.W. 1912, Scientific Management, New York. Harper & Rowe.
principles of science; a blending of science with the value system and 
skill base of the old world craftsman. To enact these principles, it was 
necessary to find the right balance between workers actions and 
management responsibility such as:
1. Time and motion studies to find the 'one best way' of performing 
a job
2. Provide the worker with an incentive to perform the job in the 
best way and
3. Use specialised experts (functional foremen) to establish the
various conditions surrounding the workers task methods, machine 
speeds, task priorities..........(Simon 1958:19-20).
Since there was widespread belief in science to solve human problems 
as well as production ones, other management luminaries were 
attracted to similar studies. The Gilbreth's (a husband and wife team 
of consultants) perfected Taylor's time and motion studies of human 
movement on the shop floor and Gantt, a production expert produced his 
now famous 'Gantt' chart for plotting production (see Robbins 1988). A 
technique which has been merged with more sophisticated production 
planning in the 1990's.
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It should be noted that for the classical theorist, productivity and 
increasing the thriftiness of economies of production were foremost. 
This emphasis helps explain why Taylor and his contemporaries were 
influenced by the industrial revolution and the economic doctrines of 
Adam Smith (the classical economist). Essential to this belief was the 
assumption that man was an economic unit, motivated by personal 
interest and striving for, and capable of being satisfied by, economic 
gain alone (Fulop 1992:35).
Despite the simplicity of such beliefs, these profound new sc ien tific  
processes accounted for much of America's industrial success at the 
turn of the century and beyond. In a sense, scientific thinking became 
institutionalised for around the first forty years as bright, well trained 
dedicated people focused their attention on new ways to manage 
production (Hayes et all 988:3-10).
By necessity, engineers became 'key' people within organisations, and 
were instrumental in the design of both the technical and social 
structure of industrial organisations (Clegg and Dunkerley 1980:87).
Spurred on by scientific processes, engineers and management s ta ff 
began to refine planned flow of work procedures, stock control, time 
and motion study, personnel functions such as self-selection and the 
development of job descriptions (Dunford 1991:52).
Although scientific management was the precursor for revolutionary 
systems of production, complete applications in a philosophical sense 
and universal acceptance was partial.
Criticisms included its focus on managerialism or 'top down' 
mechanistic view of work organisation, manipulatory techniques of 
division of work, concentration on 'economic man' and productivity at 
the expense of social structures and the rather naive accentuation on a 
'one best way' approach.
Taylor, in defending many criticisms of the theory at the time stated:
.......... "every step has been an evolution, not a theory. In all cases, the
practice has preceded the theory not succeeded it. That series of
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proper elevations, that evolution, is what is called sc ien tific  
management" (Shafritz and Ott 1987:68 in Fulop 1992:40).
Scientific Management's great virtues were many. Management, w h ils t 
rejecting many of its underlying philosophies, selected most of the 
techniques involved in attempts to increase productivity. As
McClelland states: " .... although the approach had its serious
inadequacies, it formed a base from which deeper and broader analysis 
of work could be undertaken" (McClelland 1977:4). This was no better 
exemplified in the mass production systems of Henry Ford.
2.1.3 Mass Production and Ford ism
Whilst Taylor's systematic processes influenced the design of work and 
work systems, Ford's concept of mass production extended this by 
blending manufacturing techniques with technological capability. 
Ford's system stressed the relationship between mass production and 
mass consumption (Mathews 1989:32-33); a critical relationship that 
the industrial world embraced with great vigor.
The process relied on managements ability to speed up production and 
to take advantage of economies of scale. This could be further achieved 
by the design of the machinery in the process - not by the skills or 
qualities of the workers - which controlled the work in a largely 
impersonal manner (See Edwards 1979:120).
Ford's production techniques, popularised as "Fordism", consisted of six 
basic characteristics (Table 2.13) forming the central elements of the 
process. The moving assembly line became an advanced technical 
division of labour and the basis for substantial growth across
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Table 2.13
1. Managers assume that workers must be controlled and cannot be 
trusted. Hierarchy must prevail.
2. Managers initiate all commands. Authority is automatically accepted and 
power is not considered.
3. Job Design: Much fragmentation and deskilling. Narrow and rigid jobs with 
no discretion on the part of workers.
4. Wages paid for jobs complete with bonus and incentive schemes.
5. Skills are acquired externally and not within. Little job training or career 
pathing. Jobs set by production methods.
6. All work is allocated by management.
Modified from Mathews, J. 1989, Tools of Change: New Technology and the 
Démocratisation of Work, Sydney. Pluto Press.
industries towards scale of operations and vertical integration (Fulop 
1992:44).
Fordism accounts for much of America's growing dominance in the early 
to mid part of this century and together with Taylorism, combined to 
create the 'industrial divide', or the parting of the ways between cra ft 
based production and mass production (Piore and Sabel in Mathews 
1989:32-33).
2.1.4 The Rise and Decline of Western M anu factu ring
The basis of Taylorism and Fordism set the scene for superior 
manufacturing. According to Hayes, four themes of technology 
management embraced early leading US companies:
1. Continual Improvement
2. Commercial needs established the agenda
3. Close linkage between product and process innovation and
4. Teamwork and cross functional collaboration
(Hayes et al 1988:52).
Since many advanced systems of technology were continuous 
improvements of the earlier systems of scientific management and 
mass production and consumption, they allowed America as a nation to 
dominate the industrial world. Indeed, no nation was able to match the 
power of American post-war production.
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After World War 2, production experts from the United States were 
helping to rebuild systems of production in Japan and Germany where by 
comparison to the US, much of the earlier craft based skills s t i l l  
remained. Since these countries were rebuilding their economies 
however, they no longer became a threat to America who by now 
believed in its own capacity to dominate most markets in which it  
entered. In a sense, America was lost in a euphoria of superiority. 
American dominance in production was admired by the rest of the 
world, which led one commentator to remark at the time that America 
had "solved the problem of production" (Galbraith 1958 in Hayes et 
al, 1988:53). A view widely shared.
The United States was effectively living behind a wall built of five 
overwhelming advantages: it was the largest market, it had the highest 
skilled workers, the most money, the best technology and the best 
managers in the world (Thurow 1992:9-10). Within this context, it was 
not surprising that later management agendas turned from production 
to other areas such as marketing, finance and government relations.
The dominance of America as a nation was evident at least until 1973. 
Multi-factor productivity - a composite measure of how efficiently an 
economy makes use of both labour and capital inputs - had grown at an 
annual growth rate averaging approximately 2% between 1948 and 
1973. This figure was higher than all world countries as America took 
advantage of its competitive advantage in the five pillars.
This trend has been reversed in subsequent years however. Dertouzas 
explains that although the US still produces more output than any other 
nation; American productivity (including other western nations such as 
Australia: see Harrison, 1990) is not growing as fast as it is elsewhere 
(Dertouzas et al 1989:26-27).
Indeed, the stage was set for the decline of American dominance w e ll 
before 1973.
The decline of western manufacturing can be explained over a number of 
fronts: profit, research and development and management practices.
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As the management agenda shifted from manufacturing to other 
functional areas, there was a tendency for production to become a 
secondary concern. Instead, the profit concept became the principal 
means of controlling diverse entities. Large companies in the 60's such 
as GEC were one of the first to create the concept of strateg ic 
management and portfolio analysis. The concept of managing a diverse 
range of portfolios with the emphasis on profit, became a fundamental 
strategic priority (See Ansoff 1965, 1990:Glueck 1976: Porter: 1987).
The principles of analysis which characterised best management 
practices encouraged a preference for analytical detachment rather 
than insight that comes from "hands on" experience. Similarly, short 
term cost reduction rather than long term development of technological 
competitiveness held a much greater priority.
Recent reports such as Dertouzas(1989) and other reports (see section 
2.3) have indicated the importance of increasing the expenditure of 
industrial research for maintaining product and process design 
advantage. But US expenditure in real terms on research and 
development in critical industries such as machinery, professional and 
scientific instruments, chemicals and aircraft, had steadily fallen. 
Mansfield found in a comparative study of Japan and the US that US 
companies devoted only a third of their R&D expenditures to the 
improvement of process technology; the other two-thirds being 
allocated to the development of new and improved products. (Mansfield 
1988:223).
Similarly, investment in plant and equipment during the 80's was about 
half the level of investment in Japan and Germany; the precedence for 
this established much earlier however:
"From 1948 to 1973, the net book value of capital equipment per unit of 
labour grew at an annual rate of almost 3%. Since 1973 however, lower 
rates of private investment have led to a decline in that growth rate to 
1.75%. The recent composition of investment (in 1978) has been 
skewed toward equipment and relatively short-term projects and away 
from structures and relatively long-lived investments. Thus our
industrial plant has tended to age....... " (Malkiel 1979 in Hayes and
Abernathy, 1980:69).
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Lower rates of investment and R&D meant that the emphasis on 
continual improvement that had characterised early American 
industrial research was gradually phased out.
Instead, industrial research was supplanted with a belief in, and a 
reliance on, a few carefully chosen great leaps forward in technology 
(Hayes et al 1989:55-56). The practical and more mundane problems of 
improving production processes - how to make products faster, more 
precise, more reliable and more effective - received less and less 
attention. The new emphasis on research also suited the emphasis on 
major product innovation (as distinct from process), and 
manufacturing maintained the same characteristics of mass production 
couched in scientific philosophies.
The capacity of countries to copy an invention such as the video and 
improve the product design processes occurred more frequently. No 
longer could countries merely design products and hope to retain these 
on the basis of design or clever marketing "edge" strength. Superior 
processes were becoming the new competitive advantage (See Prahalad 
and Hamel 1989).
In a rapidly changing world where it was deemed as "just a matter of 
time" before other nations caught up with America, it was doubtful that 
persistence with a system of production superior in earlier decades, 
with the onslaught of superior competition, was likely to serve a nation 
well in subsequent ones. As Hayes and Abernathy state:
"An approach shaped and refined during stable decades may be i l l  
suited to a world characterised by rapid and unpredictable change, 
scarce energy, global competition for markets, and a constant need for 
innovation" (Hayes and Abernathy 1980:68).
Paradoxically, the early dominance of American management systems 
became less significant in the light of more flexible systems 
elsewhere; most notably in Japan.
The Japanese management system was built on the principles espoused 
by Dr W. Edward's Deming, a manufacturing expert whose primary 
principles of production were largely ignored in the US. Deming's
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concept was a new philosophy of thinking, challenging the traditional 
patterns of such things as bonus pay and quality inspections. Terms 
such as co-operation were more important than (internal) competition; 
pride of workmanship more important than merit systems.
To modern manufacturing entities, Deming's principles (Table 2.14) 
have become a forerunner for much of Japan's emergence as an 
industrial superpower and represent the basis for sound 
implementation of continuous improvement.
Table 2.14 Deming's 14 obligations of Management
1. Create constancy of purpose for improvement of product and service.
2. Adoptthe new philosophy.
3. Cease dependence on inspection to achieve quality
4. End the practice of awarding business on the basis of price tag 
alone. Instead, minimise total cost by working with a single supplier.
5. Improve constantly and forever every process for planning, 
production and service.
6. I nstitute training on the job
7. Adoptand institute leadership _
8. Drive out fear
9. Break down barriers between staff areas
10. Eliminate slogans, exhortations, and targets for the work force
11. Eliminate numerical quotasfor the work force and numerical 
goals for management
1 2.Remove barriers that rob people of pride of workmanship. Elim inate 
the annual rating or merit system
13.Institute a vigorous program of education and self-improvement 
for everyone.
14.Put everybody in the company to work toaccomplish thetrans- 
formation.
Adaptedfrom Fisher, T. andHarricks, D. 1992, TQM and Strategic Planning, 
Corporate Management, March/April.
In the historical context, it is entirely feasible to conclude that the 
West (including Australia) has largely orchestrated its own
manufacturing demise. Recent inefficiencies highlighted by those such 
as Dertouzas accentuate the importance of regaining the competitive 
edge, not by copying the inventions of others but rather by 
implementing best practice methodologies.
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2.2 AUSTRALIAN MANUFACTURING INDUSTRY R EPO R TS 
2.2.1 The Harrison R eport
A study by Harrison (1990) representing an Australian manufacturing 
futures survey traced the development of planning, goal setting and 
performance of the major manufacturers over a five year period.
Business strategies according to Harrison have taken a marked 
redirection. In the 80's, the priority was on maintaining market share 
in existing markets but over two thirds of the respondents indicated 
that in the 90's, they would be building market share. Roughly a third 
indicated they will be trying to survive.
The survey found that in the late 80's, there was up to an 8 % increase in 
market share in different industrial sectors; however, against this, 
improvements in quality standards, customer service, inventory 
turnover and reliable delivery and set up time compared poorly with a 
similar survey in the mid eighties. The survey indicated that 
manufacturers had not improved these areas in any significant way.
In the 87-89 period, it was noted that manufacturers introduced new 
technology, capital expansion programs and quality control systems. 
The survey notes that this investment was starting to pay dividends for 
the electronics industry who were foremost in improving quality, 
product variety, reduced set uptimes and customer delivery.
Manufacturers recognised the need to look beyond the domestic market 
to exports in order to be viable, especially towards Japan and the 
Southeast Asian market. The report found however that the pattern of 
planned offshore activity conflicted with the intentions that were 
expressed. Exports and offshore production were found to be dismally 
low with 85-90% of sales and production concentrated in Australia.
In the 1990 survey, a number of programs registered high payoffs 
including structural re-organisation and the development of new
19
processes and plant upgrades. Manufacturers recognised the need to 
link manufacturing strategy with corporate strategy.
Although participants agreed that manufacturing restructuring had been 
worthwhile, programs requiring more capital investment, longer 
implementation times and detailed management/labour negotiations 
had more trouble being accepted. According to Harrison, manufacturers 
recognised that success is attributable to a number of factors:
" .......... seems to require investment in a wide portfolio of programs
rather than concentrations in individual programs" (Harrisonl 990:2).
In the next five years, manufacturers saw themselves as competing 
primarily on quality and delivery standards, with price and cost levels 
an equal strategic priority. However, the report found a wide
competence gap between the perceived competitive priority factors and 
the business units current competitive capabilities. The report 
indicates however that:
" ......... objectives that were set for the 1990's were seen to be entirely
consistent with reducing this gap "(Harrison 1990:2-3).
Participants recognised that likely barriers to hinder the achievement 
of these objectives included skills shortage, restrictive work 
practices, old cultures, lack of shared visions, increasing labour and 
overhead costs, reluctant investment allocation toward technology 
acquisition and slow product development (Harrison 1990:3).
The report notes the rewards for those manufacturers persisting w ith 
new technologies such as "just in time" manufacturing and "material 
requirements planning" with such investments paying off. Innovations 
in quality improvement methods are reaping major benefits.
The Harrison report found the top ten manufacturing objectives for 
Australian manufacturers included:
1. Improving conformance to quality
2. Reducing unit costs
3. Reducing overhead costs
4. Reducing inventories
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5. Increasing direct labour productivity
6. Maximising cash flow
7. Reducing material costs
8. Increasing delivery re liab ility
9. Raising employee morale and
10. Changing manufacturing culture
(Harrison 1990:13).
Harrison observes however that although these objectives are crucial 
to manufacturing survival, Australian companies have a long way to go 
to achieve levels of quality and delivery comparable with the rest of 
the world.
2.2.2 The A.M.C. and McKinsey R ep o rts
In 1990, the Australian Manufacturing Council commissioned Pappas 
Carter Evans and Koop/Telesis to investigate the long term future of 
manufacturing in Australia. To realise the greatest potential
contribution from the sector to the economy, the report recommended a 
number of strategies for Federal and State Government, Unions, 
companies and other relevant bodies.
The report begins with a somewhat positive reflection of
manufacturing's role in the current economy:
"Australian manufacturing has entered the 1990's stronger than it was 
a decade earlier. Productivity and employment are up, and exports have 
increased as a proportion of output, while at the same time, protection 
has been reduced. Most importantly, attitudes are changing, and there 
is a more widespread understanding of the need for international 
competitiveness" (AMC 1990:1).
Although statistics show that manufactures are a large part of total 
exports, the report highlights that most of these "manufactures" 
produce resource based products to which little value is added. In 
1987, Australia exported $4.5B of higher value added exports which 
apart from resource based exports, had little impact on world markets.
The report discusses the importance of strategic exporters. These 
exporters make export business central to their production and 
marketing operations but warns that Australia has very few strategic
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exporters apart from mining companies. The critical factors for 
success in modern industries are increasingly the strategic exporting 
attributes of specific companies. According to AMC, attributes such as:
“ superior technology, manufacturing scale and brands of control of 
distribution systems form the basis of a strong exporting cu lture” 
(AMC 1990:2).
As a basis for demonstrating a country's capacity to export through 
these factors, the report shows the distinction between Canada and 
Australia. Australia's lack of strong tradeable goods is reflected in its  
low exports of non resource-based goods. In proportion to its GDP, 
Canada has thirty times more exports of non resource-based goods from 
large export companies. The report states:
"Australia, although having many large manufacturing companies, have 
tended to focus on non-traded products like concrete and beer and most 
are not large exporters" (AMC 1990;3).
The report goes on to highlight the causes for Australia's weakness as a 
manufacturing nation including its distance from the major world 
markets of Europe, North America and Japan, few leading-edge buyers, 
with a market too small to achieve global competitive scale and riva lry  
among multiple competitors. These disadvantages have been 
compounded by over eighty years of protectionism leading to less 
competitiveness, a highly centralised industrial relations system and 
inefficiency in infrastructural services such as electricity, wharves, 
and railways. As AMC explains:
"Acting together, these factors have limited growth of the "clusters" of 
related businesses that characterise many more successful industrial 
economies, such as Japan's automotive and consumer electronics 
"clusters". Moreover, when new manufacturing companies do become 
established successfully, particularly in high-tech fields, they often 
encounter powerful forces drawing them to shift their operations 
offshore to be closer to customer, suppliers or sources of venture 
capital" (AMC 1990:5).
AMC recommend a comprehensive approach to the long-term 
development of a stronger Australian manufacturing sector. This 
includes a vigorous program to reduce impediments to industrial
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development, positive measures to help create strong export companies 
and increased exposure of Australian industry to international 
competition through further phasing down of tariffs and other 
protection.
To help achieve this approach, a new "workplace culture" will need to 
be established. Australia cannot afford to lag behind competitor 
countries in introducing such a culture. The culture would be driven by:
" ..............flatter and often team-based organisational structures, in
which more decision-making and quality responsibilities are given to 
operators; multiskilling and continuous skill development; continual 
attention to improvement of quality and productivity; and the sharing of 
broad common goals among management and employees, rather than the 
antagonism and demarcation of the past" (AMC 1990:7).
To disseminate the new workplace culture, a new vision should emerge 
which dramatises the need for change, particularly in managers. The 
training system would need reforming so that accountability to users 
was paramount - such as increased accreditation of employer in-house 
training - and enterprise bargaining needs to be advanced by consensus. 
The number of unions would be rationalised to reduce the complexity of 
the union movement.
According to AMC, it is critical that the process of developing strong 
export companies be facilitated especially in higher value added goods. 
Australian needs greater integration with world industries. The report 
states that essentially the "role of Government is to provide the new 
environment and framework that will encourage the maximum number 
of companies to embark on such growth" (1990:14), but warns that the 
main impetus for export development will be birthed from companies 
themselves.
A report by McKinsey and Company (1993) for the Australian 
Manufacturing Council extends the AMC report. By comparison to AMC, 
the report researched emerging exporters and identified the 
characteristics required to increase Australia's competitiveness 
through exporting.
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The report estimates that approximately 550 companies in Australia 
are emerging exporters under a more elaborate definition of high value- 
added companies (elaborately transformed manufactures). These 
companies accounted for about $6.4 billion dollars in exports in 1991 
and consisted of small manufacturing enterprises (SME's). The report 
notes that Australia’s emerging exporters are part of an international 
trend in the growth of SME's (McKinsey 1993:3).
Importantly for manufacturing is the distinction between 'born globals' 
(companies exporting very early from an average of 2 years of age) and 
domestic based companies. Born global companies view the world as 
their marketplace from the outset:
" ........... they do not see foreign markets as useful adjuncts to the
domestic market-quite the opposite, they see the domestic market as 
supporting their exporting business" (McKinsey 1993:9).
The research indicates that success is derived from new attitudes and 
technology. Australia is developing a more international outlook w ith 
more flexible manufacturing techniques and smaller companies are 
outsourcing by creating international manufacturing networks.
Improved telecommunications, especially the fax machine, is helping to 
reduce structural barriers (1993:10).
By comparison to the AMC report, McKinsey found domestic-based 
companies changed their attitudes towards exporting in the last 10 
years though traditionally exporting little. Today they export on 
average 20 percent of sales but the report warns that committed 
exporting requires significant investment time of between 3 and 10 
years (1993:14).
In terms of creating success, the McKinsey report found a number of 
best practice characteristics evident in all successful exporters. 
These included:
" ......the leadership of the companies top management and their
commitment to exporting distinguishes high-exporting from non­
exporting companies. High-exporting companies compete on value, 
particularly in quality, technology and product design........and high-
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exporting companies have a strong customer orientation and tailor their 
products to meet particular customer requirements" (McKinsey 
1993:17).
The report indicates that fast-growing companies' success depends on 
factors other than industry characteristics such as commitment 
towards exporting and maintaining senior management enthusiasm 
through superior leadership. The commitment extends to capable people 
prepared to inject their personal energy into exporting. As the report 
states:
"The 'will and skill' factor can sometimes overcome disadvantages, 
such as higher prices for a companies products" (McKinsey 1993:18).
Successful companies compete on value by producing quality premium 
products for well-defined market niches and customising products for 
specific users. They beat their competitors on the value they deliver to 
their customer and products and services are typically of higher 
quality. More often, products are unique through the superior 
application of technology or design. The report found that born global 
companies' initial success is the result of possessing a product made 
through this process.
In terms of winning on customer orientation, McKinsey found that 
customer focus is a demanding activity in an international market and 
senior managers need to spend long periods on the road visiting 
customers and prospective customers (1993:22).
Not dissimilar to AMC, the report calls on the Federal Government to 
outline its own strategic vision for the country. Whilst AMC called for 
a new workplace culture to promote such a vision, the new vision 
according to McKinsey should clearly reflect the new role of our value- 
added manufacturer.
The recommendations include an Australian ‘best practice' program 
consciously targeting SME’s. The program might consist of techniques 
for developing networking as well as enterprise bargaining to 
accelerate progress towards international best practice. Promoting a 
new workplace culture would also be paramount.
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The report also notes that innovation is critical to the achievement of 
competitive advantage and that a range of programs (such as the 150 
percent tax concession for R&D, discretionary grants and the National 
Procurement Development Program), already exist to assist companies 
to take advantage of innovation. If Australia is to retain high value- 
added jobs, the report states that:
" ........ one obvious area of activity that should remain in Australia is
R&D and that Australia has a comparative advantage in this area in 
terms of highly trained researchers and institutional strengths" 
(McKinsey 1993:58).
Other recommendations include encouraging corporate parenting or 
mentoring and joint ventures between Australian emerging exporters 
and Asian partners. Fostering a world competitive information 
environment through greater firm networking and accessing cheaper 
more accurate information. Australia should also monitor best practice 
developments to ensure manufacturing remains competitive. According 
to McKinsey, these recommendations can be achieved by the Government 
examining policy settings and any available means to enhance the 
credibility of Australian companies.
2.3 RESEARCH OF BEST PRACTICE ST R A T EG IES
Previous reports have highlighted deficiencies in the manufacturing 
sector. Taken together, these issues represent either major challenges 
or obstacles for change. Whilst each report is significant, the reports 
do not go far enough in explaining the mix of best practice techniques 
required for sustained improvement in manufacturing. Significantly, 
how manufacturers can achieve the changes recommended are not 
addressed. The reports stress Government intervention as a means to 
initiate change and reform.
Apart from Harrison’s work, little research has been conducted in 
Australia exploring best practice techniques. The following sections 
seek to address additional research in best practice elsewhere.
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2.3.1 The M.l.T Commission on Industrial P ro d u c t iv it y
An extensive examination of American industry was commissioned by 
Massachusetts Institute of Technology in 1986 (see Dertouzas et al and 
MIT,1989). The basis of this report was to explore the lack of American 
competitiveness and the loss of American markets to Asian and 
European countries. Additionally, the report sought to identify 
emerging trends of best practice techniques practised by high 
performance plants. The report examined a range of industries such as 
automobiles, chemicals, commercial aircraft, consumer electronics, 
steel, textiles, machine tools and education and training. The MIT 
recommendations have major implications for many countries including 
Australia.
The first part of the report is less than praiseworthy of American 
approaches to solving the productivity gap.
One notable characteristic of the American economy during the 70's and 
the 80's was its reliance on macro-economic tools as a means to 
improve economic performance. Quick fixes such as depreciating the 
dollar against other currencies became popular because this meant 
local goods were more competitive at home and abroad. But this has 
been at the expense of a depressed economy. The report makes the 
point that a recessed economy buys less of everything, including 
imported goods and although producers abroad have been willing to 
accept lower profit margins, they have maintained their foothold in 
American markets. Similarly, trade balances improve when the 
economy is depressed but a combination of recession and depreciation 
has tended to impoverish the country. As MIT explains:
"Depreciation increases exports by making Americans work for less in 
terms of foreign goods. Recession reduces imports by reducing 
incomes" (MIT 1989:34).
Other quick fixes included protectionism with its known side affects of 
deflecting analysis of the real reasons for poor productivity.
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The focus for MIT is the need to improve productive performance. I f  
productivity improves, this will automatically lift the trade balance 
and help maintain a high standard of living. The report emphasises that 
economic manipulation cannot solve the nations productive performance 
problem. Capital formation, especially in terms of investment are only 
part of the problem. MIT found in its study of specific industries that 
deficiencies in quality and product development seriously influenced 
America's ability to compete. Their relationship to capital growth and 
the general macro-economic environment seemed tenuous at best (MIT 
1989:37).
In many industries, the commissions' studies found that managers and 
workers were so attached to the old way of doing things, they failed to 
recognise the new economic environment. American plants were 
relying on mass production techniques right through the 80's 
emphasising productivity through low cost. By contrast, Japanese 
producers emphasised quality and service as well as low cost.
When America attempted to copy other more successful systems of 
production, the strengths of earlier mass production systems became 
obstacles to re-organising the plant. Similarly, parochialism tended to 
blind American managers to the growing strength of scientific and 
technological innovation abroad and hence the possibility of adapting 
these innovations in the US.
The report highlighted short time horizons as a strategic problem. US 
companies show a propensity to diversify too quickly into activ ities  
that are more profitable in the short run. MIT found:
"A systematic unwillingness or inability of US companies to "stick to 
the knitting" and maintain technological leadership after the first big 
returns had been captured" (MIT 1989:55).
Short time frames was a problem reinforced by the Harrison report and 
has a number of significant strategic implications (see section 2.3.3).
Japanese companies by comparison have longer time horizons, often 
entering a market at low cost - or even just outside a market - and 
exploiting their growing market presence and reputation. This is a
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concept more precisely called 'looking for loose bricks" as Hamel and 
Prahalad (1989) explain. Japanese producers have invested heavily in 
new product capacity often ahead of the growth in demand and have 
sustained higher growth rates than their American counterparts. The 
MIT commission explains that the need to aggressively pursue market 
share and then defend it as one of the keys to competitive success (MIT 
1989:56). By comparison to their European and Japanese competitors, 
US companies had a greater willingness to sacrifice the advantages 
that accrue in establishing long-term production/supplier relationships 
for the benefit of short-term gain (MIT 1989:57).
The MIT report notes the distinction between Japanese technology 
imperatives of investment in research and development and process and 
product engineering. Japanese companies appoint a project manager 
who acts as a product champion. This manager is able to stay with the 
product from conception to well past the production launch resulting in 
an almost complete overlap of product and process engineering. This 
inevitably leads to less lead time and faster product development.
By contrast, American personnel often change from one step to the next.
Similarly, whilst American companies invest approximately one third 
of R & D expenditure in improving processes and the other two thirds on 
new and improved products, Japanese companies spend the reverse:
"Japanese efforts are characterised by close co-ordination of design 
and manufacturing and an intense and sustained effort to develop 
simplified designs for both the product and process" (MIT 1989:73).
American productive performance has not been assisted by tall vertica l 
and horizontal structures. In virtually all successful companies that 
MIT studied, there was a trend towards greater functional integration 
and fewer layers of hierarchy. The report indicates that in companies 
employing flatter structures, functional barriers were dismantled and 
closer relationships with customers were enhanced.
Complicated systems of command which characterised traditional 
structures have been replaced by integrative mechanisms and
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flexibility where customers with problems can often speak d irectly 
with the production group that has responsibility for the product.
In the commissions' studies across different countries of the world, 
they found a large differential in training abilities characterising 
successful companies with less successful ones. In countries such as 
Japan and West Germany, on-the-job training is used to develop general 
as well as specialised skills. Employers in these countries view sk ill 
acquisition as a way of developing human capabilities over the long 
term. By contrast, American systems of mass production treated 
workers as replaceable parts as jobs were easily learned and narrowly 
defined. Human resource policies accentuated the interchangeability of 
worker with limited skills and experience rather than the cultivation of 
multiskifled workers. As MIT explains:
"The result was a progressive narrowing of worker responsibility and 
input and the tendency for management to treat workers as a cost to be 
controlled, not as an asset to be developed" (MIT 1989:83).
The perspective of workers as assets was advanced by Porter (1990) in 
his published work on the "Competitive Advantage of Nations". As an 
important 'factor' condition, Porter found strong links between a 
country's competitive advantages and the level of human resource 
competency.
The MIT study identifies six key similarities among the best practice 
companies. These include a focus on simultaneous improvement in cost, 
quality and delivery, closer links to customers, closer relationships 
with suppliers, the effective use of technology for strategic advantage, 
less hierarchical and less compartmentalised organisations for greater 
flexibility and human resource policies that promote continuous 
learning, teamwork, participation and flexibility. The MIT report states 
that the six characteristics are mutually reinforcing. Indeed, they form 
a single, integrated strategy (MIT 1989:118), but warns that:
"The specific changes in business aims and methods, internal 
organisation, and supplier relations that characterise best industrial 
practice cannot be treated as individual items on a list from which 
companies can pick and choose at will" (MIT 1989:118).
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2.3.2 Studies of Advanced Manufacturing Techno logy
A number of recent field studies of advanced manufacturing 
technologies (AMT) have sought to determine the level of success of 
AMT implementation in Australian companies. The studies assessed 
how companies made the technology work, the level of investment in 
AMT, how business benefits and the integration of AMT in business 
strategies.
In 1988, the Australian Bureau of Statistics surveyed over 5000 
Australian manufacturing establishments concerning manufacturers 
planned and current technology status (ABS 1989). Weill et al (1991) in 
their discussion of this report found both interesting and disturbing 
findings. Technology was acquired from overseas sources with stand­
alone NC/CNC machines and robots the most commonly acquired 
technology (Weill et al 1991:341). The most advanced sector was the  
o th e r m achinery and equipm ent in d u stry  and CAD (computer aided 
design), was the most common technology planned for future 
introduction.
Disturbingly, 71% had no plans to invest in AMT in the forthcoming year. 
Companies with no previous AMT investment (94%) planned to spend 
nothing on new technology over the next year compared with 26% 
already acquiring one or more technologies(Weill et al 1991:342). Over 
a third of companies had difficulty in obtaining staff skilled in the 
normal operation and maintenance of AMT.
In contrast to the ABS study, Weill, Samson and Sohal (1989) conducted 
research which explored the decision-making process involved in 
adopting AMT. The study was represented by eleven different industrial 
sectors with a quarter of these from metals. Companies invested in 
AMT for competitive advantage purposes with one quarter of companies 
making investments in the prior three years of up to $10m.
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Approximately the same number of companies invested between $1/2 to 
$1min their largest AMT project, the largest in computer-aided design 
and computer-aided manufacturing. Companies made significant 
investments in flexible manufacturing systems/cells, computer 
numerically controlled machines and manufacturing resource planning 
systems. Obtaining financial benefit and countering competitive
threat were listed as other reasons for investment.
Interestingly, Australian owned companies invested less in terms of 
size than non-Australian owned companies.
Top management initiated the idea for AMT investment (two-thirds) 
with middle management input (one third). Many respondents indicated 
a need for training in AMT and in over three-quarters of companies, a 
project team was established for developing the AMT proposal. Weill et 
al also found that:
" .......the most valuable sources of information used in developing the
investment proposal were the company's strategic plan, future 
scenarios, suppliers quotations/information, and information/expertise 
gained from previous capital plant and AMT investments" (Weill et a I 
1991:343).
The report found that companies based their AMT decisions on pay-back 
periods, discounted cash flow and return on investment. The duration 
taken for the investment decision to varied with some companies 
spending longer than six months (over two-thirds) and between one and 
two years (nearly a third). The major perceived risks of AMT were 
disruptions during implementation, failure to achieve financial targets, 
skill deficiencies and problems of integration of the equipment (W eill 
et al 1991:344).
Two further studies, one by Touche Ross/KPMG Peat Marwick (1989) and 
one by Anderson Consulting Group (1990) examined manufacturing 
technology trends and the size and scope of the AMT sector.
In medium to large companies, the Touche Ross study found that the key 
criteria for approving AMT investments was cost reduction and 
profitability improvement. They found small companies adopted
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imitation strategies of larger companies although there was an 
increase in awareness and utilisation of many AMT's currently available 
(see Touche Ross et al 1989).
By comparison, the Anderson study analysed the size and scope of the 
AMT sector. The study found the sector had the potential to become a 
globally competitive player however lack of leading edge technology, 
market driven R&D and supportive Government policies were identified 
as obstacles to achieving this goal (see Anderson Consulting 1990).
Other major constraints impeding the adoption of AMT included low 
rates of return, high interest rates, uncertain future demand 
projections, lack of in-house engineering skills, lack of management 
awareness and support, lack of in-house technical and trade skills, lack 
of appropriate organisation structure and philosophy, incompatibility 
with other plant and equipment and previous bad experience with AMT 
investments (see also Weill et al 1991:344-345).
2.3.3 Related and Supporting Research
A number of writers have addressed characteristics of companies 
approaching best management practices.
The highly vigilant company must be aware of the trends occurring in 
the environment. The most significant trend is currently the 
globalisation of world-wide standards as leading edge companies focus 
on competitors and markets and sources of new ideas. This approach i s 
best known as benchmarking; that is, a systematic and rigorous 
examination of an organisations product, service or work processes 
measured against those organisations recognised as the best (Ettorree 
1993:12).
The most simple goal of benchmarking is to produce changes and 
improvements in the company's strategic and process operations. 
Strategic benchmarking means comparing the strategies of two or more 
competing or non-competing performers to determine their relative 
strengths and weaknesses (see Venetucci 1992:32-33).
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The most imminent benefit is to identify weaknesses and or flaws in a 
strategy before implementation to revise and alter existing strategic 
choices. A comparative analysis can assist potential high performers 
to pinpoint critical success factors - often missed in earlier analysis - 
leading to new or special capabilities required to underpin operational 
plans.
Differences in strategy can signal shifts in the industry cost drivers 
which may favour one competitor over another (1992:33). Tracking 
competitors (even non-threatening ones) may point to major 
differences in strategy and tactics. If competitors are achieving major 
economic gains through vertical integration, opportunities may emerge 
for the tracking company by designing a more flexible sub-contracting 
strategy.
But how does a company go about achieving strategic benchmarking.? A 
company might compare itself with the best producers in their industry 
. in terms of cost, quality, service, technology and production strategies. 
A special arrangement may be needed with the benchmarked firm to 
obtain critical performance or production data. A second step might be 
to expand the geographical overview by ensuring products comply to 
overseas standards. Comparing current performance against the 
world’s low cost producers might be a third step.
In every company, the program should change to suit the company’s 
individual requirements however. As Ettorre notes:
" .....benchmarking is by nature, 'custom-designed' to the process being
benchmarked and a bewildering experience at first to the novice" 
(Ettorre 1993:13).
Process benchmarking by comparison measures specific processes by 
comparing both the cost to perform the process and the level of success 
with which it is executed (Venutucci 1992:33). Primarily, it highlights 
performance weaknesses and sets goals for re-engineering activities. 
As a basis for managerial control, it serves to emphasise how 
productivity innovations result from variations or adaptations of 
existing processes from industry to industry.
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The combination of both benchmarking processes cannot be 
underestimated to a successful best practice organisation.
In terms of customer focus, high performance companies place 
emphasis on interdependent relationships. Interdependence includes 
both vendors and customers in the external environment as well as 
internal customers. Every product or job within functional areas has an 
internal customer.
In best practice firms, internal receivers of partly finished or 
processed goods command the same level of quality. Frequently, this 
will mean a redefinition of manufacturing's role and image in the 
organisation. As Edmondson explains:
" ...............newskills, new knowledge, and new methods for doing things
will be required at all organisational levels" (Edmondson and 
Wheelwright 1989:78).
The benefits of interdependence and strong relationships between 
suppliers have been evident for some time now. Countries achieve 
competitive advantage by developing relationships promoting horizontal 
linkage in the value chain as manufacturers and suppliers continually 
add value by refining processes and innovations (Porter 1990 and 
1985).. When Hayes' observed Japanese companies, he found the 
objective, as in all partnerships, was a mutually beneficial long term 
relationship. What many Japanese companies refer to as 'codestiny' 
(Hayes 1981:63).
Staying close to the customer and the supplier was also recognised by 
the MIT report.
Developing closer ties to customers enable companies to rapidly 
respond to changes in consumer preferences and markets. Sim ilarly, 
many large companies now require their suppliers to participate in the 
product design process (see Dertouzas et al 1989:120-121).
Best practice companies transfer their competitive advantages 
offshore. When a manufacturer is already highly vigilant, overseas 
markets can be penetrated by exporting. But becoming a committed
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exporter requires considerable investment; a concept discussed 
previously by the McKinsey report (1993:6-10) for the Australian 
Manufacturing Council.
A company who supplies domestic markets only can be exposed by more 
productive imports. Harrison found that the main reasons for not 
exporting included cost, tariffs and the complexity of the export 
system but that significant advantages accrued to companies pursuing 
export strategies (see Harrison 1990). Opening new markets creates 
significant opportunity for manufacturing companies.
Porter's recent work of major trading countries identified a range of 
factors such as skilled labour and a highly trained workforce as pre­
requisites for creating strong, world class enterprises (Porter 1990). 
Some writers expound that an organisations ability to improve existing 
skills and learn new ones is the most defensible competitive advantage 
of all (see Prahalad and Hamel 1989).
A recent report conducted by the Business Council of Australia however 
found that Australia had compared poorly to the rest of the world. 
Australia has failed to upgrade its human resources through training or 
to use them effectively due to inadequate work practices, high turnover 
and absenteeism (BCA 1991:57). They concluded the most important 
factors are not specific industry assistance - which many countries 
rely upon as a means to protect jobs and domestic markets - but those 
factors which shape the supply and quality of human resources and 
other basic infrastructure and institutions across the economy 
(1991:61). Additionally, two other recent reports have recognised that 
education, training and human resources have a major impact on 
productivity (See Garnaut (1990) and Pappas et al (1990).
Although human resource competency is the most commonly recognised 
deficiency in all reports, recent studies indicate significant
improvement. Studies have demonstrated that regardless of business 
strategy, most organisations place increased emphasis on human 
resource management (Dunphy and Stace 1990:125). As Lorange and 
Murphy illustrate: "...corporations and now coming to view scarce 
management talent as a critical strategic resource that requires the
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same careful allocation customarily reserved for money and 
technology" (Lorange and Murphy in Dunphy and Stace 1990:116).
Similarly, decisions which involve increasing a company’s competitive 
standing should be matched by decision concerning managing the flow  
of employees. A ‘best practice’ company views employees as 
investments. As Beer states, “ ...employees are treated as investment 
which if properly supported and developed can yield a long-term stream 
of benefits to the organisation.. (Beer et al, 1984:66-67).
Multi-skilled and highly developed management talent is encouraged and 
the trend towards training and devolving responsibility and authority is 
increasing.
There is a move away from highly centralised personned functions. 
Dunphy and Stace describe a new era of devolution where empowering 
of line managers to handle people issues is paramount.
“ In the 90’s, human resource practices will continue to differentiate 
into four distinct areas including strategy, line accountability, systems 
and change” (see Dunphy and Stace 1990:178-195).
To realise the potential of its people, best practice companies must 
attract, keep and develop the people it needs.
In high performance plants, strategic flexibility, strong work culture, 
employer and employee commitment, modularisation, training and 
flexible job design comprise flexibile production systems. There is a 
recognition that to be competitive, the company must build layers of 
advantage by acquiring proprietary assets such as process technologies. 
Much emphasis is placed on both product and process design (see 
Prahalad and Hame 1989: Wheelwright et al 1988).
The direction that manufactyuring has pursued has generally been 
inconsistent with such techniques however. Techniques which appear 
most appealing in principle seem less convincing in practice. Skinner, 
as early as 1974 alluded to part of the problem. Conventional 
manufacturing wisdom according to Skinner viewed the measure of
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success as productivity at the expense of focus. Skinner’s study of US 
manufacturing companies found that the chief negative effects were 
not on productivity but the ability to compete.
The conventional factory often consisted of six or more inconsistent 
elements of manufacturing structure - such as placing a variety of 
tasks, often for different markets into one plant- with each having 
different implicit objectives. The system reacted to these demands by 
adding special sections, complex procedures, more people, added 
paperwork. Of course, the objective of such adjustment was to 
increase productivity. Skinner explained at the time that:
"we try to cram into one operating system the ability to compete in an 
impossible mix of demands" (Skinner 1974:118).
Despite the age of Skinner's study, such practices are evident in many 
manufacturing companies. In studies conducted by Severance and 
Passino (1988), manufacturing companies were pursuing a number of 
techniques including TQC (total quality management), JIT  (Ju s t- in ­
time), and CIM (computer integrated manufacturing) at the expense of 
achieving focus. Edmondson and Wheelwright describe manufacturing 
initiatives as simply "catching up to the standards set by others" 
(Edmondson and Wheelwright 1989:71). Most notably, companies lacked 
three essential ingredients for a change in manufacturing
competitiveness: organisational flexibility, a clear management vision, 
and an integrated implementation plan.
World class manufacturers are concerned with design modularity and 
flexibility. Small sets of system modules are designed in preference to 
designing a different system for each product. This contrasts greatly 
to the conventional factory where new processes were somehow 
strained into an existing discordant production system as Skinner’s 
work explained. It is difficult to fit a new engine in an old structure.
Hayes and Wheelwright, in their study of manufacturing plants in Japan, 
US, and Europe over a diverse range of Industries found one common 
denominator of high performance plants:
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"High performing plants had a pre-occupation to learn and to achieve 
sustained improvement in performance over a long period of time" 
(Hayes et al 1988).
Certain policies and practices characterised all high performance 
operations. Capital investment was found to be essential for sustained 
growth and as a basis for driving continual improvement - as d istinct 
from investing in 'one off' facilities - throughout the whole process.
This work reinforces much of Skinner's conclusions that companies 
should find the right balance between direct and indirect costs of 
improvements and the total ratio of output to input (what Hayes et a I 
term total factor productivity).
Company-wide creativity is nurtured in high performance companies. 
Employees are encouraged to generate radical ideas and the courage 
needed to champion them (Severance and Passino 1988:9). It is no 
surprise that these companies have innovated not just with new 
products but with production processes. The company creates a culture 
where continuous improvement is the norm. Continuous improvement 
programmes are often the reason why new processes are created and 
old ones discarded; a direct contrast to marginal adjustments 
characterising conventional plants.
Time-based' competitors magnify time as a form of competitive 
advantage. High performance plants offer greater varieties of products 
at lower costs and in less time than their more pedestrian competitors 
(see Stalk and Hout 1990:76-82). To achieve performance
improvements, companies must attack the consumption of time in their 
value delivery system. As Stalk et al advocate:
"For every quartering of the time interval required to provide a service 
or product, the productivity of labour and of working capital can often 
double" (Stalk and Hout 1990:77).
Where advantages of scale tended to characterise competitive 
advantage of large companies, time-based companies lower this 
advantage through time based performance. Similarly, high levels of 
work in process will influence total factor productivity: the antithesis
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of this (reductions in work in process) have been found to increase 
total factor productivity through more reliable delivery times, lower 
rejection rates and lower overhead costs.
An important characteristic of best practice companies is strategy. 
Best practice companies create tomorrows competitive advantages 
faster than competitors. Competitors are left to mimic the ones they 
possess. But a company’s competitive strategy at a given time places 
particular demands on manufacturing. Best practice managers ensure 
manufacturing policies and operations are designed to fulfill the task 
demanded by strategic plans (see Prahalad and Hamel 1989). By 
carefully integrating manufacturing and long-term strategy, they build 
core competencies and proprietory assets (Hamel and Prahalad 1990).
But blending corporate initiatives with manufacturing however has not 
been a consistent strength of western companies. Western managers 
have been more concerned with short-term operational planning than 
strategies for the future. .
In a recent report by Harrison (1990), see also Miller et al (1992), 
Australian manufacturers saw themselves in the next five years as 
competing primarily on quality and delivery standards. The report 
found a wide competence gap however between the perceived 
competitive priority factors and the business units current competitive 
capabilities (see Harrison 1990:2-4).
In western compaies, strategic processes have revealed much about 
strategic priorities. Strategic analysis - analysing strengths and 
weaknesses with opportunities and threats - more often reveals more 
about today's problems than tomorrow's opportunities but as Hayes 
points out, tomorrow's industrial battles will be won or lost from the 
latter (1980:67-77). A recent Australian study into strategy and 
continuous improvement found that:
"....... manufacturers were still focused on a traditional mindset of
planning rather than a visionary one "(see Chapman, Murray and Mellor 
1993:7).
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Similarly, the MIT study found that managers and workers were 
attached to the old way of doing things with emphasis on mass
production and parochialism (Dertouzas et al 1989). Outdated
strategies tended to blind manufacturing to the growing strength of 
scientific and technological innovation abroad and in turn, to
underestimate the strength of emerging foreign competition.
But where plans tend to project the present forward incrementally, this 
may achieve no more than imitation: a rather dubious form of
creativity.
The essence of strategy should lie in creating tomorrow's competitive 
advantages faster than competitors mimic the ones you possess today 
(see Prahalad and Hamel 1989), and building core competencies and 
proprietory assets (Hamel and Prahalad 1990).
Best practice firms avoid conventional strategy approaches. In 
conventional strategy, the means become tightly constrained because 
the next step can only proceed after the preceding one. Conventional 
planning according to Vancil and Larange (1975) and Hax and Majluf 
(1990), might take up to six to twelve months as plans develop slow ly, 
flowing backwards and forwards in a vertical and horizontal fashion.
The end or vision becomes obscured and innovation becomes isolated. 
Building layers of competitive advantage by acquiring new processes, 
and advancing existing technologies and production systems are not a 
priority; rather, defending a market niche’s, adhering to measures of 
performance in SBU's or reducing investment in plant and equipment 
become long-term trade-off’s for short-term gain. In western 
companies, there is less emphasis on creative solutions and novel 
approaches to solving strategic problems.
Flatter structures - in comparison to multiple layered ones where 
information takes too long to flow vertically - is a foundation for 
creating urgency as well in high performance manufacturing companies. 
Tall divisional structures are less favoured compared to structures 
allowing networking and matrix cooperation between departments. 
High performance companies place more emphasis on identifying core
41
competencies and building competitive advantage (see Prahalad and 
Hamel 1990), (Mintzberg et all 988).
Flatter structures encourage quick decision making. Research of high 
technology structures by Eisenhardt (1990) found that companies kept 
ahead of competitors by moving fast and keeping pace. Often, three or 
four meetings a week were held to discuss real time information and 
managers kept abreast of changing circumstances by making quick 
decisions. As Eisenhardt states:
" .......the best strategies are irrelevant if they take too long to
formulate (Eisenhardt 1990:39).
Quick response time is less likely in taller, more functional structures 
where the emphasis is on vertical integration rather than flex ib ility  
and adaptation.
2.3.4 World Class Company Index
Consistent with the hypotheses that were previously presented, the 
review highlights a number of major areas of best practice from 
training and development, export and business strategy through to 
benchmarking. From a theoretical perspective, there is no one m eta­
narrative or unifying theme which brings the literature together apart 
from the knowledge that the characteristics discussed relate to best 
practice. Even the term ‘best practice’ seems to be a rather loose 
collection of management characteristics. From a c r itica l 
perspective, it appears the term can accomodate many areas depending 
on the prevailing ‘best practice’ manifesto!
Perhaps the closest that organisational literature has come in 
attempting to unify such a broad range of variables is the McKinsey 7 ­
S framework by Peters and Waterman (1983). The concept that 
superordinate goals could only be achieved after first recognising the 
relationships between strategy, structure, style, skills, staff and 
systems could provide credibility to individual characteristics of best 
practice that, when combined, provide powerful direction for
organisations.
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For this research however, the main problems relate to how to analyse 
such a loose collection of terms based on the knowledge of a lack of 
theoretical rigor and uniformity across the literature. With this in 
mind, the researcher was conscious of choosing a method of analysis 
that effectively measured a cross-section of major best practice 
behaviours. From a detailed review of empirical research, a world- 
class company index (WCC) consisting of ten major best practice 
characteristics was developed. More specifically, this was an attempt 
to devise an analytical method to compare actual company scores 
obtained through survey methods to WCC scores.
The WCC index is similar to a process applied by IBM (Rochester). 
IBM's vision was to be the best computer integrated manufacturing 
site. To explore the process, several questions were developed by IBM 
including: How does IBM compare to other companies that are also 
implementing CIM? What is required to be the best and what companies 
are the best CIM implementors in the world? (Eyrich, 1991).
The process required five steps:
1. Deciding what requirements to benchmark articulated through a 
maturity index .
2. Deciding which company world-wide is the best (regardless of the 
industry in which the company was located).
3. Identify a comparative method to identify negative gaps (where a 
company is better than IBM)
4. Analysing the results.
5. Developing goals and action plans that articulate progress 
towards the goals (See Eyrich 1991:1-5).
The IBM process involved identifying profiles of best practice w ithin 
the company that could be benchmarked against the maturity index of 
best CIM high performers. These profiles were then subjectively rated 
(based on detailed company knowledge) against the maturity index to 
pinpoint peaks and troughs or gaps between the actual rating and the 
target rating. IBM (Rochester) was awarded the prestigious Baldridge 
quality award for the results achieved in computer integrated 
manufacturing. An award they attribute, in part, to the benchmarking
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process which highlighted areas required to bring IBM to world 
standards.
The WCC index addresses problems associated with a broad collection 
of best practices. The index will allow further scrutiny of individual 
best practices that are outside acceptable boundaries of WCC scores 
as well as provide an overall assessment of Australian manufacturing 
best practice techniques (see section 3.4).
2.4 REVIEW  SUMMARY
The first part of this review examined early manufacturing strategies 
and concluded that Scientific Management and Fordism - although 
relevant for the first part of the century - were less relevant for more 
complex manufacturing environments.
Futhermore, the pace of knowledge and change has meant it is no longer 
desirable for manufacturing companies (perhaps never desirable) to 
persist with similar strategies of old. In a rapidly changing world, 
such ill-founded philosophies have contributed to poor productivity 
gains compared to the rest of the world. Changing consumer 
preferences, competition and more advanced demands for quality has 
necessitated a ‘catch up’ game by the West since about 1970 onwards.
These issues were vividly illustrated by Hayes’ analysis of western 
decline in the light of the dominant economies of Japan and the 
emerging economies of South East Asia. A country's standard of living 
will dramatically fall unless it is able to compete on the international 
stage.
A number of reports have indicated the necessity for change in 
Australia with calls on the Federal Government to bring about 
structural reform through more direct infrastructural support. 
Governmental support has been flagged as necessary to encourage 
business investment and a more responsive business environment. 
These reports have called for the necessity to create a new vision and 
workplace culture, to improve conditions and government allowance for 
exporting by phasing down of tariffs and other protection. They
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highlight the point that training systems need reform with enterprise 
bargaining advanced by consensus.
The reports agree that essentially the Government should provide such 
changes by examining policy settings although the findings of the 
reports indicate many companies are already increasing emphasis in 
best practice despite Government in itiatives.
Best practices initiatives have included commitment to export, 
improvements in new technology, strong customer orientation, 
improvements in training and competing on value. In particular, the 
Harrison reports noted that Australian companies in the 90's will be 
more focused on structural re-organisation, development of new plant 
and upgrades as well as linking manufacturing strategy with business 
strategy.
The report noted the electronics industry in Australia was foremost in 
improvements in quality, product variety, set up times and customer 
service arising out of capital expansions in the late 80's, especially 
new technology.
Other best practice characteristics were identified in supporting 
literature. Companies should compete on quality and service as well as 
cost. Taking a more longer term view in investments for example 
means investing ahead of the growth in demand.
Investment in research and development in not only products but also 
process engineering is paramount.
Benchmarking has become important for sourcing new ideas and for 
measuring one's system of production against the best. S im ilarly, 
strategic flexibility, employer and employee commitment, creating a 
strong work culture, modularisation and training and flexible job design 
appear to characterise a manufacturing companies employing world’s 
best strategic manufacturing practices.
Modern manufacturers concentrate on continuous improvement or total 
quality management as a norm rather than an exception. ‘Time’ in
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addition becomes a factor in competitive advantage because by 
attacking the consumption of time, companies are able to increase 
productivity and reduce operation costs.
The review highlights the point that flexible strategies are more 
characteristic of world class companies. Visions tend to be fixed but 
strategies are flexible as to means. Whilst there is a place for 
conventional strategy, world class companies operate in a learning 
environment where strategies are not simply developed in a linear 
fashion but rather, in a way in which the status quo is continually 
questioned with novel solutions found to more complex problems.
In conclusion, the characteristics and issues discussed in this review  
lay a strong foundation for an analysis of best practice in the 
proceeding chapters. As discussed, findings from several reports 
appear to discuss consistent themes of best practice, particularly 
those from the MIT, McKinsey, AMC and Harrison reports. Although 
subsequent analysis will draw -from the main themes and issues 
relating to each of these such as McKinsey’s focus on exports, AMC’s: 
macro-environment issues; (see Chapter 4), the Harrison report in 
particular will be useful to compare stated goals of Australian 
manufacturers with actual goals achieved. An assessment of best 
practice positions by Australian companies in this research is expected 
to confirm much of Harrison’s findings. Objectives relating to capital 
expansion programs, quality and customer service (from Harrison) w il l 
provide comparable information for the current research. In short, the 
findings from this research are expected to lend support to Harrisons’ 
views that in a number of best practice areas in Australian 





CHAPTER 3 RESEARCH DESIGN AND METHODOLOGY
3.1 INTRODUCTION
The aim of this research project was to evaluate conformance of 
Australian strategic manufacturing practices to an index of sim ilar 
practices in high performance plants. An additional aim set out to 
investigate the research problem.
To allow more critical analysis, the hypotheses are re-presented:
“There is no significant difference between Australian companies and 
best practice world-class companies with respect to each of the 
following factors:
HN1) Training and development activ ities
HN2) Export A ctiv ities
HN3) Business strategy approaches
HN4) Flexible strategy approaches
HN5) Flexible manufacturing systems
HN6) Capital investment levels
HN7) Continuous improvement activ ities
HN8) Management of manufacturing processes
HN9) Corporate vision
HN10) Benchmarking activ ities .”
3.2 RESEARCH DESIGN
In the present survey, the world class company index (WCC) as 
discussed in section 2.3.4 was modified to suit the survey design. A 
world class company (WCC) index was used to substitute for the 
maturity index, the latter being more relevant to a computer 
integrated manufacturing study in the IBM case discussed.
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The WCC index was designed as a reference index. Mean company 
responses were rated against the weighted scores in the index. Based 
on the literature, individual questions were posed for each of ten 
hypotheses selected for the study. A WCC target index was calculated 
for each question representing the hypotheses (figure 3.2.1)..
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3.3.1 Company Selection  and Sample S iz e
A total of 80 manufacturing companies participated in a survey with 51 
responding. Of these, 49 were selected for the analysis with two 
discarded for extreme variations. The companies responding
represented a broad range of Australian standard industry 
classification (ASIC) groups ranging from food to miscellaneous groups 
(table 3.3.1). The total turnover for each ASIC group fluctuated 
between less than $1mto more than $400m (table 3.3.2).
A number of mid-ranged sized companies from $lm  - 100m
(approximately 67%) were selected for the study with the remainder 
large firms. The McKinsey report (section 2.2.2) concluded that 
Australia’s emerging exporters and high value-added companies lay 
within the mid-range
Table 3.3.1
ASIC CODE NAME NUMBER
21 FOOD 9
24 CLOTHING 1
26 PAPER & PRINT 1
27 CHEMICALS 13
29 BASIC METALS 2
31 FABRICATED MET 12
32 TRANSPORT 3
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3.3.2 Constructing and Adm inistering the Q uestionna ire
Questions representing the broad areas of best practice were 
developed after scrutiny of best practice literature. Provision was 
made for both current and previous (4-5 years ago) importance and 
performance fields, as well as a 'current' field which recorded the 
current trend of responses.
An appropriate five point scale from low to high was used for the 
importance, performance and trend responses for each characteristic, 
with the structure of these questions adapted from a survey by 
ShoresO 990). The following table shows the options presented to 
managers for each category:
Table 3.3.3
IM PORTANCE
(The importance placed 
on the particular area in 
your company)
PERFORMANCE
(How your company 
actually performs in the 
particular area)
TREND
(For current situation 
only - how performance 
is trending within your 
company)
1 - not important
2 - of little import
3 - moderately import
4 - very important
5 - extremely import
1 - never true
2 - seldom true
3 - often true
4 - mostly true
5 - always true
1 - rapid decline
2 - modest decline
3 - no change
4 - modest improvem
5 - rapid improvem
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Personal contact was preferred to facilitate a satisfactory response 
for the project. Following management approval, up to five 
questionnaires were sent to each of the 80 companies that had agreed 
to participate.
Of these, 51 were completed. The 51 respondent companies 
represented geographically NSW, Queensland and Victoria but were 
predominantly represented by the more industrialised states of NSW 
and Victoria.
A number of key areas were identified from the literature review for 
inclusion in the questionnaire including benchmarking, internal and 
external customer focus, export propensity, product and process 
technologies, capital investment, research and development, creativity, 
time, integrating manufacturing processes with business strategy, 
strategy processes, training, flatter structures and innovation.
To establish replicability, the broad areas formed the basis of each 
individual hypothesis and major areas of best practice identified in the 
literature review. Other specific issues raised in the review were 
represented by sub-questions related to each HN. In short, each HN was 
represented by a number of sub-questions which when analysed 
collectively enabled each hypothesis to be accepted or rejected. For 
instance, six questions (questions 2,4,8,1,3, and 12) comprised HN1 
(training).
In order to avoid the pitfalls of questionnaire design illustrated by 
Moser and Kalton (1977) including ambiguity in sentence construction 
and measuring instruments, a pilot questionnaire was constructed in 
order to expose poor question design (appendix 3). The ’pilot' was sent 
to five companies with three returning these with useful comments. 
The final survey illustrated in appendix 1 represents a considerable 
departure from the pilot study.
3.4 DATA A N A LY S IS
To process the responses, data from each survey was transferred to 
disk by a commercial data entry bureau. Data was then imported to
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software which enabled statistical analysis including Excel and 
Statistica l Package for Social Sciences (SPSS). The ‘performance’ 
fields as opposed to ‘importance’ or ‘trend’ fields (table 3.3.3) were 
selected to construct the actual means used to compare Australian 
company responses to WCC responses. The ‘performance’ field was 
selected since managers were rating current performance and the 
researcher was interested in matching current performance w ith the 
performance level of WCC companies. The other two fields 
(importance and trend) were mainly used in the analysis to support or 
defend statistical arguments arising from the anlaysis (see Chapter 4). 
Mean scores were determined for each question in the performance 
field by averaging the responses from managers in each company. It  
was then possible to calculate a total mean for each hypothesis and 
then compare this with the total WCC mean.
With the lack of strong financial data, the researcher felt it necessary 
to justify the selection of a WCC rank for each survey question in the 
WCC index (appendix 4). By choosing three hypothetical WCC targets 
and argueing the pros and cons of each as the basis for selecting ‘one’ 
WCC score, such a process of elimination would justify the selection 
of the WCC score selected. The target WCC means were selected from 
the performance scale of 1 to 5. Actual company response means were 
then compared to the WCC scenarios.
Consistent with the issues described above, a 'preferred' target mean 
(scenario 1) was constructed from a knowledge of the literature. The 
'preferred' WCC mean is presented by the ten hypotheses represented in 
table's 1,2 and 3 (appendix 4). Variations to the preferred WCC means 
were then selected by deducting .5 from each of the preferred means 
and testing these at the 90% confidence level (table 4 and 5 appendix 
4). Similarly, .5 was added to each preferred mean and tested at 90% 
confidence (table’s 6 and 7 appendix 4). The results of this analysis is 
discussed in Chapter 4.
The ‘best practice’ literature clearly reflects several factors which 
characterise high performing plants with a positive narrative on terms 
such as 'will', 'strive to', 'new focus', 'sustained performance' and so
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on. The literature flags the importance of performance over a long 
period of time:
............. 'Whatever the market, the successful companies are those that
strive to be 'best in their class' in all the main performance
categories"; and elsewhere, ........."our best practice companies put
particular emphasis on simultaneous improvements in quality, cost, 
and speed. Other companies have made partial improvements by 
trading off one dimension of performance against another; only the 
best companies have made significant improvements in all three.' 
(Dertouzas et al, 1989:118-119)
Similarly, Hayes wrote:
............'Comparing factories around the world, one often finds huge
differences between the best and the average.........  There is one other
common denominator in high performing plants: an ability to learn - to 
achieve sustained improvements in performance over a long period of 
time.' (Hayes et al, 1988:163)
On a scale of 1 to 5 in support of the preferred mean, it is unlikely 
that given this rhetoric, world class companies will record only a '3' 
(often true) across most areas examined. A score of '2' or of 
course, does not reflect 'world class'. Most likely, WCC companies w i 11 
alternate between scores of '4' (mostly true) and '5' (always true). The 
'preferred' target WCC mean has been selected accordingly.
A two tailed test was used in all cases (including the additional 
scenarios), to test the null hypothesis that the means of the two 
groups were equal. The difference between the two means was tested 
at three levels of confidence. By using different confidence intervals, 
the researcher was able to determine how different the actual 
company scores were compared to the WCC score. The 99% confidence 
interval clearly indicated which of these groups were most likely to 
have different means and progressively, the strength of the test was 
relaxed in order to indicate which of the groups had a significant but 
lower probability that the means were different. In tables 3, 5 and 7 
respectively, the 99% confidence interval is represented by three 
stars: 95% - two stars: 90% - one star (appendix 4); (see also Chapter 
4 for a more detailed discussion).
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Additionally, it should be noted that the paired t-tests - table's 1-7 
(appendix 4) - were completed on the total means represented by a 
number of questions in each hypotheses. This can be visualised by the 
'shaded' area in these tables. It should also be noted that for the most 
part, the findings of the research were based on the 90% confidence 
level. Statistically, the 90% level is valid to either accept or re ject 
any hypothesis although at 95% and 99%, validity is stronger.
A factor matrix (table 8, appendix 4), was developed for the questions 
used in the survey and the WCC index, with these questions sorted by 
their maximum factor. The groups under certain factors were then 
examined to identify associated questions able to explain the variation 
in that group. The analysis indicated that as suspected - given a 
complex manufacturing environment - a substantial number of factors 
are required to explain significant variation in the data. Up to ten 
factors explained 7 4 % of the variation.
The main strength of this analysis was the confirmation of the 
questions selected for each hypothesis. The factors grouped and 
confirmed sets of related questions compiled from the literature 
review adding validity to the strength of the research design.
To explore the results of individual questions in the survey, a one­
tailed test was completed at the 90% confidence interval of 'actual' 
company means for each question (table 9, appendix 4). At this 
confidence interval, one can deduce that if Australian companies are 
'high performing', the WCC (preferred) mean should lie within this 
range. The results confirm paired tests and form the basis of research 
conclusions. The analysis is discussed in Chapter 4.
In order to cross-check the numbers represented in the tables and to 
compare responses of each question, histograms were prepared for each 
question. These were not used in the analysis however and are re ­
presented in appendix 5 for observation only.
The use of these statistics in relation to the model, the research 
problem, the aims of the research and the hypotheses have been 
presented in appendix 1 to 5, volume 2.
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3.5 RESEARCHER B I A S
The researcher has been a consultant to many manufacturing companies 
throughout NSW for many years.
In a practical sense, negative experiences may have biased the research 
design. A conscious effort however has ensured the research process 
has been research driven rather than experience driven. Quantitative 
research methodology has ensured that research questions have 
emanated from the literature review. Research questions have been 
formed into hypotheses for analysis.
3.6 RESEARCH VAL ID ITY
The following methods were used to increase the validity of this study:
1. Pilot Study. A pilot study revealed several flaws in the design of 
the questionnaire which were corrected. The questionnaire was 
reconstructed.
2. Peer advice. Advice was obtained relating to the research 
methodology, data analysis and literature search.
3. External Bureau. An external bureau was used to tabulate and 
transfer the responses to disk which reduced research error.
4. Survey design research. A number of negative design factors were 
noted and avoided during questionnaire design. Questions were designed 
to test 4-5 years ago responses with current trends. Fields such as 
performance and importance were added to enable more acute analysis.





CHAPTER 4 RESULTS AND A N A LY S IS
4.1 INTRODUCTION
The following analysis is drawn from the statistical representations in 
appendix 4. The results will be reviewed from the perspective of a 
paired student t-test on the total means of each hypothesis, a one­
tailed t-test of actual company means and a comparison of means 4-5 
years ago to present. The actual company mean will be compared w ith 
the WCC index for each characteristic at three levels of confidence: 
90%, 95% and 99%. Additionally, the actual company means will be 
compared to the lower WCC index (scenario 2), and the higher index 
(scenario 3), to confirm the WCC rated score.
4.2 ANALYSIS OF HYPOTHESES
To confirm the selection of the preferred rank for each characteristic 
(or survey question) in the index, three WCC index targets were 
constructed. In reviewing table's 4 and 5 (the reduced target P36 - 
appendix 4), the WCC index is reduced to a standard which is perceived 
to be lower than that of world class companies. Table 5 illustrates 
that with a somewhat lower assigned target - traditional strategy 
aside - it would be difficult to conclude that Australian companies 
were significantly different to WCC companies (evidenced by few  
stars).
The reduced mean is implying that Australian manufacturing 
companies in the ASIC groups identified are capable of meeting world 
standards of performance which, based on previous research, notably 
by Harrison (1990), we know to be untrue or at best highly 
questionable. In many research areas identified, Australia rates worse 
than American manufacturers who were the subject of c r itica l 
analysis by M.l.T.
By contrast, table's 6 and 7 (the increased index P37), shows that as 
the WCC target increased, a greater number of companies failed the 
target with significant variations at 95% confidence interval and above.
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At this increased level, the two sets of numbers (actual means versus 
WCC index) were significantly different.
Similar to results obtained from the reduced target, the increased 
target results are questionable because although high performing plants 
do not meet world standards a_M of the time, it is equally unlikely that, 
to achieve a consistent high level of performance, these companies 
embrace best practice standards only some of the time . This can be 
substantiated through the improvements noted in the McKinsey report. 
Although not impossible to achieve, the WCC index set at the "always 
true" level or '5' on the likert scale would be too unrepresentative of 
both Australian and world companies.




(The importance placed 
on the particular area in 
your company)
PERFORMANCE
(How your company 
actually performs in the 
particular area)
TREND
(For current situation 
only - how performance 
is trending within your 
company)
1 - not important
2 - of little import
3 - moderately import
4 - very important
5 - extremely import
1 - never true
2 - seldom true
3 - often true
4 - mostly true
5 - always true
1 - rapid decline
2 - modest decline
3 - no change
4 - modest improvem
5 - rapid improvem
In analysing the preferred index in tables 1, 2 and 3 (P32-35), 
companies would be expected to reflect best practice 'most' of the 
time. Table 3 indicates that in the areas of export, traditional 
strategy approaches, flexible strategy, flexible manufacturing 
systems and manufacturing processes, Australian companies are 
significantly different at the three levels of confidence. For the 
remaining hypotheses, these are not significantly different. This can 
be visualised more clearly in the following analysis.
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Applying the figures from table 2 P35, each hypotheses from 1 to 10 is 
analysed separately by using the paired t-test results (tables 1-3 
P32-35), single tailed tests (table 9 P40) and means 4-5 years ago to 
current (table 10 P42). For the reasons stated, table's 4 and 5 (the 
reduced targets) and table's 6 and 7 (the increased targets), are 
excluded from the analysis.
4.2.1 Hypothesis 1 - T ra in in g
Figure 4.2.1 indicates that at the preferred index for hypothesis 1, 
actual company means were not significantly different to the target 
index. Company responses to these characteristics indicate a 
propensity by Australian companies to strive towards acceptable 











This extends to the main industries identified in the model re ­
presented for the purposes of analysis in table 4.2.1, including a ll 
industry groups from Food to Miscellaneous. By using paired tests, it
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should be noted that the analysis confirms only if the means are 
different or not. We cannot accept or reject HN on this basis although 
the results substantiate one-tailed tests. In reviewing figure 4.2.1, 
only the main groups are recognised. Since the number of companies 
representing Asic groups 24, 26, 29, 32, 33, and 34 are very small 
(table 4.2.1), they are not singled out in subsequent analysis for 
detailed comment. These groups have been included however in 'all 
companies' (figure 4.2.1), and in subsequent figures.
Table 4.2.1
ASIC CODE NAME NUMBER
21 FOOD 9
24 CLOTHING 1
26 PAPER & PRINT 1
27 CHEMICALS 13
29 BASIC METALS 2
* 31 FABRICATED MET 12
32 TRANSPORT 3
33 OTHER MACH 3
34 MISCELLAN 5
Paired tests of hypothesis 1 indicate then that the mean responses of 
Australian companies in the sample are not significantly different 
from the means of high performing plants (our preferred targets). 
One-tailed tests however indicate a different story. In only two areas, 
questions 1 and 3, Australian companies lie within the low and high 
confidence range of WCC companies (see table 9 P40).
Given that one-tailed tests are statistically much stronger, we can 
conclude that Australian companies do not match consistent results of 
high performing firms. We cannot accept HN1 that training in 
Australian firms is comparable to high performing plants. In relation 
to funds invested in training, this is comparable but less convincing 
over other contemporary training agendas including level of 
competition through training, halting the line, reducing setup and 
visiting customers.
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The responses to questions in this hypothesis should also be contrasted 
with question 16 - a stand alone question not included in the s ta tis tics  
- which asked:
"Have you attended an international conference on any of the following 
topics during the last two years. Please respond with a yes or no."
The raw data revealed that a total of 83 managers attended the 
following conferences: Eleven (biotechnology), 3 (micro-electronics), 6 
(robotics), 8 (materials science), 9 (software), and 4 (te le ­
communications). A total of 42 managers indicated they attended 
"other1 conferences. It should be noted from the literature review that 
knowledge in these areas will be significant in terms of acquiring 
skills in the latest technologies. Managements’ response in terms of 
attending conferences and training in these areas however is regarded 
as minimal. Additionally, a high number of managers did not respond to 
the question (62%).
The performance variables for training lend support to the view that 
Australian companies have not regarded training as a form of 
competitive advantage. But this is not to say that Australia companies 
have not improved training standards. Paired tests indicate that a ll 
groups including Asic groups Food, Chemicals and Fabricated metals 
are not significantly different from WCC companies. Over both 
importance and performance responses between 4-5 years ago to 
current, Australian companies have achieved significant improvements 
(Table 10 P42).
4.2.2 Hypothesis 2 - Export
Figure 4.2.2 indicates actual company means for hypothesis 2 were 
significantly different to the target index at 95% or higher. Company 
responses to these characteristics indicate Australian companies do 
not regard exporting as a necessary requirement for high performance.
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Interestingly, all question responses relating to export on a one-tailed 
test did not meet a confidence interval range at 90% (table 9 P40). Not 
only are the means of the two groups different on a paired test, one­
tailed tests conclusively show a poor performance by Australian 
companies in pursuing exports as a means to create competitive 
advantage.
Companies have rated their efforts towards export as improving over 
both importance and performance variables 4-5 years ago (table 10 
P42). This tends to support Harrisons' (1990) findings that companies 
would be exporting more in the future compared to the present. 
Harrison found that companies' stated intentions towards exports did 
not match their actual performance however and this research 
supports this view. All industry groups show little improvement.
A review of the literature in world class companies clearly indicates a 
strong capacity by companies to export most of the time. Higher value 
added products tend to be high export priorities. In terms of
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hypothesis 2, we can reject the hypothesis that Australian companies 
are not significantly different to WCC companies. Stated company 
improvements towards export cannot be proved sta tistica lly .
It can be noted however that companies' stated improvements in export 
performance over a five year period, can be supported by the McKinsey 
report. This report shows that in 1993, export improvements were 
attributed to elaborately transformed manufactures in small to 
medium sized industries. Australia's export revival will be led by 
these companies rather than very large companies. The response to 
export in table 10 show companies' consider export as very important 
but such importance is not evident in performance. Although not the 
subject of this report, it is quite possible that Australian companies 
do not export for many other reasons such as distance from markets 
and cost. Using this scenario, companies may desire to export but find 
current economic circumstances too restrictive.
A stand alone export question (question 29) which did not form part of 
the WCC index is worth considering as well. This question asked 
respondents to indicate a reason for not exporting. Some of the 
different selections included no export strategy, government 
regulations, restrictive work practices, lack of finance and transport 
and waterfront costs.
The raw responses showed that eighteen companies had no export 
strategy with the balance of respondents split between government 
regulations, restrictive work practices, lack of finance, transport and 
waterfront costs and labour costs (six each) as reasons for not 
exporting. Interestingly, none of the respondents indicated that cost of 
setting up a distribution network, high tariffs, inability to compete on 
price and high general production costs were sufficient reasons not to 
export. If 18 have indicated no export strategy - possibly due to 
restrictions in either the manufacturing process or the type of goods 
produced - this begs the question whether the remaining reasons are 
sufficient not to export.
63
4 .2 .3  H yp o th e s is  3 - T ra d it io n a l S t r a te g y
Figure 4.2.3 indicates actual company means for hypothesis 3 were 
significantly different to the target index at 100%confidence interval. 
Company responses to these characteristics indicate Australian 
companies persist with traditional manufacturing strategies.






Company responses to traditional strategy are surprising given the 
volatility of manufacturing in the 90's. World class high performing 
companies are more likely to be flexible as to means with a focus on 
the long-term. Traditional planning techniques, whilst not disbanded, 
give way to more flexible strategies that enable manufacturing 
initiatives to be linked with broader strategies of the business.
The preference for 'fit' between resources and opportunity tends to be 
less important than searching for 'loose bricks' or opportunities in 
other markets that can be penetrated by aggressive strategy. External
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untapped markets are a useful adjunct to existing marketing maps. 
Decision preference tends to be fast rather than slow and innovative 
strategies are preferenced over strategies that merely 'copy' what 
others do.
Paired results show a strong capacity by companies however towards 
more traditional techniques. Differences are highly significant. 
Responses to individual questions additionally give no indication that 
companies use flexible strategy techniques (table 9 P40. Responses 4 ­
5 years ago (after scores were reversed so that a low score became a 
high score), indicate support for traditional planning techniques are 
less popular (hypothesis 3.03-3.05), however these are not supported 
statistically (table 10 P42). One-tailed tests show the low and high 
confidence range is significantly lower than the preferred target.
The hypothesis should be rejected. Results clearly indicate that 
companies have persisted with traditional strategy approaches across 
all industries. -
4.2.4 Hypothesis 4 - Flexible S t ra te g y
Figure 4.2.4 indicates actual company means for hypothesis 4 were 
significantly different to the target index at 95% confidence interval. 
With the exception of Chemicals where no significant difference is 
noted to the WCC score, the results confirm responses to traditional 
strategy (hypothesis 3).
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Figure 4 .2 .4  F lex ib le  S tra te g y
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Without exception, the report by Dertouzas et al( 1989) indicates world 
class or high performing companies use flexible strategies aimed at 
breaking the nexus between strategic fit and environmental 
adaptability. Successful companies are highly adaptive and responsive 
to competitive pressure. New organisational arrangements such as 
flatter structures and joint ventures or strategic alliances are 
favoured over more compartmentalised structures. Problems are 
discussed openly, encouraged by greater decentralisation and 
information is communicated quickly. Modern companies recognise the 
importance of building layers of advantage through new competencies 
and these form the basis of establishing competitive advantage. 
Collectively in these indicators, high performing plants perform 
consistently high most of the time.
Given that the means are significantly different in most industries, 
this supports Australian companies' approach to traditional strategy 
techniques. There is little evidence of strategic flexibility. One­
tailed tests support this view apart from Q35 and Q28. In terms of
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building new competencies, Australian companies are on par w ith  
world companies. Australian companies favour joint ventures
comparable to WCC companies as well. In all other indicators 
however, company responses do not meet the target set for WCC 
companies.
In comparison to other industries, paired tests show the Chemical 
industry is not significantly different from WCC companies. Although 
one-tailed tests refute the hypothesis that Australian companies have 
greater sensitivity to the environment through strategic flex ib ility, 
paired results show at least in the Chemical industry, Australian 
companies are not significantly different to world companies.
Importantly, all Australian companies perform well in their response 
to building new competencies which is a vital component of creating 
competitive advantage.
Mean responses 4-5 years ago also indicate improvements by 
companies in their response to these issues. Australian companies 
regard strategic flexibility as very important and respondents 
consider performance is improving. In relation to most industries 
however, hypothesis 4 can be rejected. In terms of strategic 
flexibility, we cannot accept that Australian companies are 
comparable to high performing plants.
4.2.5 Hypothesis 5 - Flexible Manufacturing S y s te m s
Figure 4.2.5 indicates actual company means for hypothesis 5 is 
significantly different to the target index at 90% confidence interval. 
The Food industry shows a higher significant difference to world 
companies than industry groups Chemicals and Fabricated Metals.
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Figure 4 .2 .5  FMS
Food
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Whilst a 90% difference is not considered as vigorous as a higher 
confidence interval, it does indicate the means of the two groups are 
different. The view that the WCC score does not fall between the 
'low/high* confidence interval range on a one-tailed test reinforces the 
view that the 'low/high' range is consistent with companies who 
implement FMS systems 'some' of the time (Table 9 P40).
High performance plants however display characteristics approaching 
world standards of performance 'most' of the time. A target of 4 for 
the WCC score is compatible with this scenario.
Mean responses to the importance variable has increased however over 
a five year period, indicating that companies regard flexible
manufacturing as very important (table 10 P42). Disturbingly, by 
comparison to these importance variables, the two critical areas of 
adopting advanced manufacturing technology and modularised 
components are significantly lower than WCC efforts in these areas 
(table 9 P40).
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It should be noted that the response to the questions in this hypothesis 
agree with responses to similar questions by Harrison (1990) in a study 
of Australian manufacturing companies.
According to Harrison, the priority in the 80's was maintaining market 
share in existing markets but over two thirds of the respondents 
indicated that in the 90's, they would be building market share. To 
achieve this, it was noted that manufacturers introduced new 
technology, capital expansion programs and quality control systems. 
Apart from the electronics industry where such investments were 
starting to pay dividends, in other sectors, there was no evidence 
however of improvements in quality, product variety, reduced set up 
times and customer delivery.
Once again, manufacturers stated intentions are not evident in 
performance. On this basis, the hypothesis can be rejected. 
Australian companies have shown evidence of increasing their 
technological capacity for flexible manufacturing systems but this is 
not comparable to FMS efforts elsewhere.
4.2.6 Hypothesis 6 - In ves tm en t
Figure 4.2.6 indicates actual company means for hypothesis 6 is 
significantly different to the target index at 90% confidence interval. 
Interestingly, the mean response from all companies is not 
significantly different from WCC companies. The 'Fabricated Metals' 
group however is significantly different at 9 5 % confidence interval.
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Figure 4 .2 .6  In ve s tm e n t
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Referring to one-tailed tests, the WCC score can be located within the 
confidence interval range for Q47 (table 9 P40. Australian companies 
are comparable to WCC companies in terms of investment as a 
percentage of company sales which is an encouraging sign for future 
manufacturing intentions. For questions 9 and 48, the WCC score i s 
outside the confidence interval range indicating that for these two 
questions, the hypothesis should be rejected.
In relation to question 48, high performing plants integrate 
manufacturing strategies with business strategy. Capital investment 
programmes for manufacturing are included in business strategy. For 
question 9, WCC companies consider research and development as 
crucial for building competencies that set them apart from 
competitors. Australian companies however on a one-tailed test are 
significantly lower than WCC companies for both question responses.
From the Harrison report, the propensity to invest in the 90's i s 
consistent with paired tests indicating companies are not
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significantly different to WCC companies. Responses in the 'current' 
performance field also indicate a higher performance rank (table 10 
P42). The hypothesis should be rejected based on more rigorous one­
tailed tests however.
4.2.7 Hypothesis 7 - Continuous Im provem ent
Figure 4.2.7 indicates actual company means for hypothesis 7 is not 
significantly different to the target index. The exception is the 'Food' 
group which shows a significant difference at 90%.












On the basis of paired tests, Australian companies are not significantly 
different to WCC companies. Paired tests support the view of previous 
research by the Harrison and McKinsey reports indicating Australian 
companies have introduced new technology, capital expansion 
programmes and quality control systems. For McKinsey, such changes 
are assisting manufacturing competitiveness off-shore. These systems 
are consistent with a continuous improvement philosophy.
7 1
Similarly, companies have rated their own performance as improving 
(table 10 P42). Unfortunately, these ratings are not evident in 
performance on a one-tailed test.
The distinction between local companies and high performance 
companies elsewhere is quite striking. Whilst local companies appear 
to have installed 'one-off' new systems and technology in the 
production process, overseas companies are characterised by integrated 
systems embracing continuous improvement as a necessary part of 
company culture. Continuous improvement is an ongoing reality 
influencing the whole organisation. It represents an accepted 
philosophy of change to innovate, not just in the generic sense but 
generally throughout all functional systems in the organisation.
One-tailed tests support this view. Question 37 and 38 show that local 
companies are significantly different to WCC companies (table 9 P40). 
Question 13 is an exception. In the continuous improvement process, 
Australian companies are surveying customers comparable to WCC 
companies. This is a positive indication that although companies do not 
match WCC companies capacity to innovate through continuous 
improvement, they regard customer opinions as important in the quest 
for continuous improvement .
The hypothesis should be rejected. Improvement is noted in companies' 
attitudes towards continuous improvement however and paired tests 
show company means are not significantly different to WCC.
4.2.8 Hypothesis 8 - P ro ce ss
Figure 4.2.8 indicates actual company means for hypothesis 8 is 
significantly different to the target index for all companies. 
Differences to WCC for individual ASIC groups are not as pronounced as 
differences for all companies.
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Figure 4 .2 .8  Process
Australian companies are significantly different to WCC companies at 
the 95% confidence interval or above. Questions relating to 'Process' 
explored responses to the proportion of waste in the material 
conversion process and loss of useable time in process operations 
(questions 18 and 19). WCC companies display high levels of process 
control. The WCC score was consistent with companies displaying 
process control 'most' of the time however, paired results indicate 
local companies are significantly different to process control 
exercised by WCC or high performing companies.
According to Hayes et al (1988), increasing efficiencies in process 
control help increase total factor productivity (the ratio between 
direct and indirect costs of improvements and the total output to 
input). Australian companies need to show significant improvements in 
levels of process control to match WCC companies.
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One-tailed tests confirm Australian manufacturers lie outside the 
confidence interval range. The WCC score is not found within this 
range.
A stand alone question, question 20 (not included in the WCC index), 
tends to support the above scenario. This question measured response 
in terms of the level of job maturity or maintenance sophistication of 
process workers to achieve a level of reliability from their equipment 
(Appendix 1 volume 2). The raw data of managers responses was used 
to determine their scores. Field 1 indicated a "low1 response, fields 2 
and 3 indicated an "average' response and fields 5 and 6, a 'high' 
response. Up to 24 managers indicated a 'low' level of sophistication 
and only 24% indicated a 'high' response.
This leaves a large number of managers in the middle ground of fields 2 
and 3. These responses could be interpreted to mean companies are 
relying on skilled teams of technical staff to maintain equipment 
reliability. Companies have not progressed to the point of allowing 
process staff to nurture their own equipment and redesign new 
processes.
The hypothesis should be rejected.
4.2.9 Hypothesis 9 - V is io n
Figure 4.2.9 shows actual company means for all companies is not 
significantly different from the WCC mean. Asic groups Chemicals and 
Fabricated Metals are the exception showing they are different at 90% 
confidence (table 3 P35).
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Long-term vision is very important to WCC companies. High 
performance companies establish a vision for their company which 
becomes embedded in company culture. Strategies remain flexible 
around planning challenges. As each planning challenge is reached, it  
moves the company closer to the vision. According to Prahalad and 
Hamel (1989), companies such as Komatsu typify modern companies 
exercising strategic intent: the ability to set long-term visions and 
create ongoing flexible strategies to achieve these. Short-term 
concentration is more akin to companies seeking quick financial 
solutions at the expense of long-term growth.
In terms of hypothesis 9, HN 9.02 shows short term concentration as 
less important inferring that companies prefer to focus on long-term 
goals (table 10 P42). HN 9.03 indicates that companies however are 
about average in their response to integrating business strategies w ith 
manufacturing whilst all companies consider change is accelerating (HN 
9.03). Once again, stated mean responses are not consistent with one­
tailed tests at 90% confidence. The WCC cannot be found within the
75
confidence interval range established for each of the questions in 
hypothesis 9. More rigorous one-tailed tests tend to override paired 
tests indicating that the means of Australian companies are not 
significantly different to WCC means.
High performance plants have shown consistency in in teracting  
business and manufacturing strategy as well as establishing long-term 
visions. Australian companies show they do not meet the standards of 
world class companies. Certainly, evidence from other reports such as 
Harrison, AMC and McKinsey support this. Similar to other western 
companies highlighted by the M.l.T report, Australian companies 
concentrate their efforts on the short-term although their intentions 
are more positive in comparison to their performance.
Hypothesis 9 should be rejected on the basis of these tests.
4 .2 .10 Hypothesis 10- Benchm arking
Figure 4.2.10 shows actual company means for all companies is not 




On the basis of paired tests, all Australian companies are at least 
comparable to high performance companies. ASIC group Chemicals 
appears to show the most noticeable sim ilarity.
The question relating to surveying competitors was also comparable to 
high performance plants on a one-tailed test (Q14, table 9 P41).
In terms of benchmarking their manufacturing activities however, the 
WCC score lies outside this range. This response is very surprising 
given the Australian Manufacturing Councils quest (on behalf of 
manufacturers), to strive towards acceptable manufacturing standards 
comparable to the rest of the world (see AMC 1990). According to 
research, high performers consistently compare themselves with the 
best producers in their industry in terms of cost, quality, service, 
technology and production strategies (see also MIT 1989).
Australian producers nonetheless regard benchmarking as a very 
important aspect of their manufacturing activities (table 10 P44). The
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mean response of managers show a dramatic improvement in activ ities  
concerning benchmarking 4-5 years ago to present. It is worth noting 
also that improving conformance to quality was one of the top ten 
objectives listed by manufacturers in the 90's indicating consistency in 
terms of managers objectives and their intentions towards achieving 
these (see Harrison 1990).
In relation to hypothesis 10, it is difficult to conclude that, through 
benchmarking, manufacturers have increased their capacity to meet 
world standards of manufacturing excellence comparable to high 
performance plants. Although significant improvements are noted 
(surveying competitors), as well as improvements in benchmarking 
importance, manufacturers have not reached the standard set in key 
benchmarking manufacturing activities.




CHAPTER 5 DISCUSSIONS AND CONCLUSIONS
5.1 RESEARCH PROBLEM
The research problem was the perceived inability by Australian 
manufacturers to keep pace with countries that have implemented 
world class manufacturing techniques, procedures and strategies.
There was a perception that current manufacturing practices were 
outdated and slow.
In circumstances where manufacturing had made significant changes, 
these changes were not integrated with business strategy or with other 
related functions and processes. The perception extended to 
manufacturers unable to withstand sustained competitive pressure on 
both external and domestic markets, and at least match competitive 
rates of productivity evident through best practice. .
The following hypotheses were posed in order to explore this problem:
“There is no significant difference between Australian companies and 
best practice world-class companies with respect to each of the 
following factors:
HN1) Training and development activ ities
HN2) Export A ctiv it ie s
HN3) Business strategy approaches
HN4) Flexible strategy approaches
HN5) Flexible manufacturing systems
HN6) Capital investment levels
HN7) Continuous improvement activ ities
HN8) Management of manufacturing processes
HN9) Corporate vision
HN10) Benchmarking activ itie s .”
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5.2 THE FIND INGS
In table 5.2.1, the results of Chapter 4 can be visualised more clearly. 
These results show which hypothesis - in each industry and for a ll 
companies - was significantly different at 90% confidence to WCC 
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For all hypothesis subjects displayed, differences can be analysed and 
compared against the original research hypothesis in each case. We 
started out stating a rather broad generalisation that there was no
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significant difference between Australian manufacturers and their 
overseas counterparts. The researcher expected that given the threat 
and penetration of overseas companies and the move by the 
manufacturing sector generally to embrace real changes (despite more 
gloomy predictions), little difference would be found between the 
performance of WCC and Australian manufacturers.
How wrong can one be! Table 5.2.1 magnifies the myth that there could 
be little difference. Firstly it should be noted that a two-tailed test 
is deceiving since it measures only the differences between two sets 
of means and should not form the basis of recommendations, however, 
the results are interesting since for ‘all’ companies, results are evenly 
divided. According to the table, five major groupings are sign ificantly 
different to WCC firms compared to five who are not. For industry 
groups Food , Chemicals and Fabricated Metals, manufacturing 
performance is not significantly different at least four out of ten 
times although such evidence is flimsy without scrutinising individual 
trends for each question in each hypothesis.
To detect individual trends and key relationships, it is useful to recall 
the analysis of one-tailed tests in the previous chapter. These tests 
show the key issues and how companies responded. It is also possible 
to develop a list of prioritised actions arising from these since one­
tailed tests (table 9, P40 volume 2) revealed that in each hypothesis 
subject, Australian manufacturers did not perceive the need to 
compete at the same rate as WCC companies.
The following figures seek to demonstrate these relationships by 
addressing each best practice hypothesis. We begin with training.
In figure 5.2.1, we can accept the view that manufacturers are 
spending as much on training as WCC firms (key issues 4 and 5), but we 
cannot conclude that training across other key issues is as good as 
WCC. The key relationships are the individual questions which 
comprise the hypothesis.
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Figure 5.2.1: Is Training regarded as highly as W C C ?
In reviewing table 5.2.1 (two-tailed tests), table 10 (P42 volume 2) as 
well as figure 5.2.1 above, the following findings can be confirmed. 
The priority for action are key issues 1,2,3,and 6. Aspects of training 
show significant improvement 4 -5 years ago to present in all major 
ASIC groups including Food, Chemicals and Fabricated Metals. Funds 
invested in training for both staff and management are comparable to 
similar investments by high performance plants. Tests also reveal 
improvements in training across all Australian companies surveyed.
Less convincing was companies' response to training as a form of 
competitive advantage and training activities within the factory that 
would allow staff more flexibility in carrying out their job.
Investments in training is also comparable to findings from other 
reports tabled. Significantly, Australian companies need to engender 
training as a form of competitive advantage if they are to rival best 
performing manufacturers elsewhere. These results indicate 
manufacturers, although improving their training initiatives, have 
significant room for improvement.
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Moving to export (figure 5.2.2), we can categorically say that 
manufacturers do not have the same priority for exporting compared to 
WCC firms. The key relationships are the individual questions which 
comprise the hypothesis.
Figure 5.2.2: Do M anufacturers have the same p rio rity  for
exporting compared to W C C ?
In reviewing table 5.2.1 (two-tailed tests), table 10 (P42 volume 2) as 
well as figure 5.2.2 above, the following findings can be confirmed. 
The priority for action are key issues 1,2,3,and 4. Australian 
companies survey poorly in comparison to WCC companies. The 
consistency between this research and other tabled reports highlights 
this result. Whilst companies tend to state their intentions toward 
export as improving, this is not found in performance. Research 
reports suggest companies will be 'adding value' to manufactured 
components in the future and that smaller to medium sized companies 
will be more likely to export. Given that this research included a 
cross-section of companies in this size, results suggest
manufacturers are yet to show similar commitments to export 
comparable with high performance companies.
All industry groups show little improvement in export propensity 
although this research notes that the reason for not exporting may lie
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outside the parameters of this report. Quite possibly, companies are 
not exporting for many other reasons not considered in this research.
Reasons for a non-exporting culture may be partly attributable to 
companies' responses to traditional strategy (figure 5.2.3). We can 
categorically say that manufacturers do not have the same priority for 
exporting compared to WCC firms.
Figure 5.2.3: Do Australian M anufacturers prefer T rad itiona l
Stra tegy T ech n iq u es ?
In reviewing table 5.2.1 (two-tailed tests), table 10 (P42 volume 2) as 
well as figure 5.2.3 above, the following findings can be confirmed. 
The priority for action are all key issues. These results were a 
surprising aspect of the research since modern companies operate in 
conditions of uncertainty and discontinuity. Although companies 
indicated that current responses to traditional strategy techniques 
were less popular compared to 4-5 years ago, Australian companies 
prefer strategy decisions made on the basis of 'fit' between resources 
and environmental opportunity where planning premises are deliberate. 
Whilst there has been a long-standing debate about which strategy 
approach is best (Mintzberg et al, 1988, Ansoff 1986), traditional 
approaches are less evident in high performing plants.
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In contrast to traditional strategy cultures, high performing plants are 
more adaptive to the environment, less constrained as to means and 
more flexible (hypothesis 4). This survey suggests however that 
Australian companies prefer the opposite approach. The question 
remains whether under conditions of uncertainty, eroding markets 
through imports and sustained competition, if such an approach i s 
suited to the rhetoric of a modern Australia aiming to create a new 
workplace culture and become a dynamic leader throughout South-East 
Asia (see AMC 1990).
Whilst companies appear comfortable following traditional strategy 
techniques supplying products primarily to domestic markets, m u lti­
domestic and multi-national companies have changed the way in which 
local companies do business. Competition is more concentrated in 
market segments previously dominated by local companies and this 
requires new flexibility (flexible strategy) on the part of local 
companies.
For flexible strategy, (figure 5.2.4), manufacturers are more 
constrained by old planning frameworks compared to WCC firms.
Figure 5.2.4: Do Australian Manufacturers adopt Flexible 
S tra tegy Techniques sim ilar to WCC F i r m s ?
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In reviewing table 5.2.1 (two-tailed tests), table 10 (P42 volume 2) as 
well as figure 5.2.4 above, the following findings can be confirmed. 
The priority for action are key issues 1,3,4,5,7,8. It is pleasing to
note that Australian companies see ’building new competencies' as 
very important. Respondents indicated that performance - in 
comparison to 4-5 years ago- was improving. This could be 
interpreted to mean that manufacturers are more aware of the need to 
change their strategic response to current circumstances.
Whilst manufacturer intentions were noted in terms of incorporating 
flexible strategy approaches, ASIC group ’Chemicals’ was the only 
industry not significantly different to WCC companies on a paired t- 
test. All other industries were significantly different. Collectively, 
these findings reveal that Australian manufacturers need more 
flexibility in their strategic response to the environment.
Findings relating to flexible manufacturing systems (hypothesis 5) 
related to reducing inventory, the 'time' factor in developing new 
products, modularised components and a company’s willingness to 
adopt advanced manufacturing technologies (figure 5.2.5).
Figure 5.2.5: Do Australian Manufacturers adopt Flexible 
Manufacturing System s sim ilar to WCC F i r m s ?
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In reviewing table 5.2.1 (two-tailed tests), table 10(P42 volume 2) as 
well as figure 5.2.5 above, the following findings can be confirmed. 
The priority for action are all key issues. These key factors 
distinguish high performance plants from the rest. The Food industry 
showed the most variation from WCC companies while other companies 
were different also. The findings of FMS in this report support the 
views by Flarrison (1990) who indicated that although manufacturers 
saw themselves as competing on quality and delivery in the next five 
years, there was a large competency gap between competitive 
priorities and the companies current competitive capabilities. The 
competence variation is noted in this report since all companies were 
significantly different.
Other results indicated that companies currently regard FMS as very 
important in comparison to 4-5 years ago although this is not evident 
in current performance. This report notes that Australian companies' 
response in the critical areas of adopting advanced manufacturing 
technologies and modularised components is very low compared to WCC 
companies. This could be interpreted to mean that companies are 
updating their technology but only in small componentry. Large scale 
modularised plant updates appear less important than small 
incremental adjustments in plant equipment.
Apart from ASIC group 'Fabricated Metals' which showed a significant 
difference to WCC companies, responses to investment (hypothesis 6) 
were not significantly different to WCC companies. Current attitudes 
of managers surveyed showed investment was an important 
consideration in their companies activities in some tests whilst in 
others, answers were contradictory (figure 5.2.6).
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Figure 5.2.6: Is Investm ent Comparable to WCC F irm s ?
In reviewing table 5.2.1 (two-tailed tests), table 10(P42 volume 2) as 
well as figure 5.2.6 above, the following findings can be confirmed. 
The priority for action are key issues 1 and 3.
In two areas, research and development as a percentage of Sales and 
the integration of investment and manufacturing systems, Australian 
companies rated under the WCC score. From the reports tabled in this 
research, the score selected to represent the WCC score was 
characteristic of high performing plants so that a score under the WCC 
score is not desirable. Although these two areas were lower than the 
WCC companies, response to research and development as a percentage 
of Sales was high indicating that, together with companies 
comparative responses 4-5 years ago, Australian companies have 
dramatically lifted their performance in investment terms.
The direction of investment funds however is less clear. Hypothesis 5 
indicated that current flexible manufacturing systems do not meet the 
standards set by WCC companies. Given that investments in 
manufacturing are most common in advanced manufacturing 
technologies which rated poorly in the previous hypothesis, the 
response to investment is contradictory. This may indicate that
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companies are investing in other areas, not necessarily in 
manufacturing systems.
The analysis in relation to continuous improvement (hypothesis 7) 
showed that companies were not significantly different to WCC 
companies across all industries (figure 5.2.7).
Figure 5.2.7: Are Continuous Improvement Philosophies
consistent w ith WCC F irm s ?
In reviewing table 5.2.1 (two-tailed tests), table 10 (P42 volume 2) as 
well as figure 5.2.7 above, the following findings can be confirmed. 
The priority for action are key issues 1 and 2.
This research shows that Australian companies do not derive 
innovation from continuous improvement programmes although a ll 
companies considered that surveying customers was a high priority. 
The latter question rated comparable to high performing plants.
The modern company’s response to continuous improvement is to 
incorporate the process as part of culture. The continuous 
improvement philsophy is a process of change embracing the whole 
organisation however this is not evident in the findings. This could 
mean that innovation is not derived from continous improvement but
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rather, 'one off' investments. Responses to this hypothesis are 
consistent with poor responses to flexible manufacturing systems, 
investment and flexible strategy. The results appear to confirm the 
view that manufacturers generally adopt ‘one-off7 changes rather than 
‘wholistic’ approaches. A cultural approach towards total quality 
management appears irrelevant.
The findings for the "Process" hypothesis (hypothesis 8) show 
Australian companies do not match efficiency levels of high 
performing plants in material conversion, useable time and flex ib ility  
in job design (figure 5.2.8). Companies rate their performance in these 
areas as significantly improving nonetheless.
Figure 5.2.8: Australian Manufacturers achieve E ff ic ien cy
through Process Control Comparable to WCC F irm s ?
In reviewing table 5.2.1 (two-tailed tests), table 10(P42 volume 2) as 
well as figure 5.2.8 above, the following findings can be confirmed. 
The priority for action are key issues 1 and 2.
High performing plants are extremely efficient in process operations. 
This is no more evident than in Japanese companies where defects are 
notably lower (such as Toyota) compared to plants elsewhere. High 
quality control is an outcome of efficient process operations and
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process flexibility. High performance companies lose little time in 
programmed and unprogrammed plant shutdowns and waste i s
significantly low. Poor performance in these areas could indicate a
reluctance to adopt total quality management techniques in relation to 
process operations.
Two-tailed tests also revealed significant difference between the two 
means. Although other reports tabled in this research suggest that 
manufacturers have made significant gains in process operations, 
companies will need to invest greater time and effort to ensure
processes are comparable, if not better than best manufacturers 
elsewhere.
The results for hypothesis 9 support the view that Australian
companies focus on the short-term (figure 5.2.9).
Figure 5.2.9: Is Short-Term Focus favoured in
Australian F i r m s ?
In reviewing table 5.2.1 (two-tailed tests), table 10(P42 volume 2) as 
well as figure 5.2.9 above, the following findings can be confirmed. 
The priority for action are all key issues.
9 1
Long-term vision is very important to WCC companies. High 
performance companies establish a vision for their company which 
becomes embedded in company culture. Strategies remain flexible 
around planning challenges. As each planning challenge is reached, it  
moves the company closer to its vision. According to Prahalad and 
Hamel (1989), companies such as Komatsu typify modern companies 
exercising strategic intent: the ability to set long-term visions and 
create ongoing flexible strategies to achieve these. Short-term 
concentration is more akin to companies seeking quick financial 
solutions at the expense of long-term growth.
Hayes et al (1988) have researched the importance of high performance 
plants incorporating manufacturing strategies with business strategy 
in an effort to blend short-term operating policies with long-term 
strategy..
These findings indicate that although companies have stated long-term 
goals as important, short-term focus is favoured. This could mean that 
Australian companies are reluctant to commit their resources to long­
term visions. The findings appear to be consistent with responses to 
traditional strategy approaches. Manufacturers are comfortable in the 
fact that resources should be tied to short-term strategies in a high 
risk environment where the long-term is less appealing. Australian 
companies have not yet made the transition from short-term focus (at 
the expense of short-term profit gains) to longer-term commitments 
with a greater payoff.
The analysis in relation to benchmarking (hypothesis 10) showed mixed 
results (figure 5.2.10).
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Figure 5.2.10: Are Benchmarking A c t iv it ie s  com parab le
to WCC F irm s ?
In reviewing table 5.2.1 (two-tailed tests), table 10(P42 volume 2) as 
well as figure 5.2.10 above, the following findings can be confirmed. 
The priority for action are both key issues.
On the one hand, companies were surveying competitors comparable to 
high performance plants but on the other, were reluctant to benchmark 
manufacturing activities such as cost, quality, service, technology and 
production strategies. The latter areas represent key benchmarking 
activities by high performing companies. In reviewing current 
responses, Australian manufacturers regard benchmarking as very 
important and this is consistent with responses generally.
The findings indicate that benchmarking activities are comparable to 
WCC companies but not as pronounced. This could mean that local 
companies are realising the importance of benchmarking as a source of 
information for creating and at least matching superior rates of 
performance by key competitors but the process is not consistent 
across industries.
In conclusion, the findings of this research indicate a number of key 
issues and relationships that must be recognised by local companies
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seeking to build best practice. The research shows Australian
companies do not match the standards of WCC companies in a ll 
hyptheses tested. Only some characteristics appear to match the 
standards of WCC firms but only in an ad hoc fashion. There is lit t le  
uniformity across research responses.
The response to the research problem tested statistically and 
represented by each hypothesis can be reviewed in table 5.2.2.
Table 5.2.2
Hypothesis 1 Reject HN
Hypothesis 2 Reject HN
Hypothesis 3 Reject HN
Hypothesis 4 Reject HN
Hypothesis 5 Reject HN
Hypothesis 6 Reject HN
Hypothesis 7 Reject HN
Hypothesis 8 Reject HN
Hypothesis 9 Reject HN
Hypothesis 10 Reject HN
5.3 CONCLUSION AND IMPLICATIONS FOR M ANAGERS
This research confirms the research problem that Australian 
manufacturers are outdated and slow in comparison to world class 
companies who incorporate best practice procedures. In a few key 
areas, manufacturers are making good progress but this research 
suggests that companies' competitive priorities are often at odds w ith 
actual capabilities. Since this survey in 1993, it should be noted that 
significant changes have occurred in the broader Manufacturing sector. 
Many findings may therefore be less relevant in the light of these 
changes.
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A number of industries appear to be making progress in implementing 
best practice techniques. The major ASIC groups included in the 
research including Food, Chemicals and Fabricated Metals are not 
significantly different to world class companies in training, 
investment, continuous improvement, vision and benchmarking. More 
acute analysis suggests that specific aspects of each area under 
scrutiny however are significantly different to the standard set by WCC 
companies. All industries performed poorly in respect of export,
traditional strategy, flexible strategy, flexible manufacturing systems 
and process control.
A number of key issues and relationships were established in this 
report, particularly, relationships pertaining to groups of question 
characteristics confirmed by factor analysis (table 8 P38, volume 2). 
These relationships assisted the research design and the critical issues 
discussed and recognised in Chapter 5. The following table attempts to 
summarise the broad key issues recognised, recommend a number of 
strategies tied to these and list possible outcomes. The 
recommendations have implications for managers of all manufacturing 
institutions, not the least those that aspire to best practice.
BROAD KEY ISSUES POSSIBLE STRATEGIES LIKELY OUTCOMES
• Govt could reeval- • More highly
Issues of Training uate training levy trained
show mixed results. to assist business and skilled
Broadly, training is • Benefits of training workforce
not consistent to WCC promoted by 
employer groups 
• Increase enterprise 
bargaining to 
enhance multi-skilling





Australia has a low • Govt to encourage • Recognition of
base of strategic small to medium key growth
exporters. Export export growth industries
priority low versus • Revise export • Rise in net export
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|w cc incentive schemes











techniques are tending 
to blind
manufacturers to 
creative ways of 
building advantage
• Select Govt schemes 




• Top management 
seminars by
employer groups
• New competitive 
advantages rec­
ognised







consistent across the 
board. Older plant 
comprises most tech
• Increased Govt 








• Better technology 
should lead to 
higher productivity 
in medium to 
long-term
• Increased product 
flexibility
Investment levels by 
Australian companies 
do not rival WCC
• Since most invest­
ment decisions are 
tied to economic 
policy, policy should 
attract local invest






• Medium to long­
term creation of 
competitive
advantage




Cl is not widespread
ion by Govt of new 
workplace culture 
• Employer and indus-
improvement is 
a major factor 
of success
try bodies to pro­
mote Cl method­
ology
• Business should tie 
Cl to all business
strategy
• Managers should 
promote wholistic 
approaches
in all high per­
forming plants
Manufacturers do not - Strategies should be * Outcomes will be
match process tied to Cl, AMT and similar to Cl,AMT
efficiencies of high investment above and investment
performing plants • Govt to increase 
législation requiring 
Cl in quality such as
ISO 9000 standards
• Cl methodology 
could be enacted 
through industry
bodies
Manufacturers place • Strategies should • Building comp-
much emphasis on emphasise vision etitive advantage
short-term operations • Top managers in the long-term
often at the expense must promote • Recognition of nev







Manufacturers do • Both strategic • Manufacturers
not understand the and process bench- able to keep
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importance and marking should be pace with the
systems of bench- communicated best
marking through broad 
industry links and 
Govt agencies 
• Managers should 
include benchmarking 
as part of strategic 
culture
• Once achieved, 
manufacturers can 
invest ahead of 
growth
The research findings are consistent with many industry and sectional 
reports mentioned in the research although the above recommendations 
are specific to Australian manufacturers.
The report by Dertouzas et was critical of American industry’s ab ility  
to parallel world’s best practice. Although written in 1988, with much 
of the research conducted earlier, the current research of Australian 
companies is consistent with many MIT findings. Some of these 
included deficiencies in quality and product development, poor levels of 
investment and innovation.
Similarly, the report by both McKinsey and AMC advanced the theme of 
emerging exporters. Australia needs to foster a world competitive 
information environment and encourage local companies to begin 
exporting. The current research findings were consistent w ith  
McKinsey's findings stressing the need for Australian companies to 
export, benchmark and monitor best practice to ensure local business 
competitiveness. This research gives credence also to the report by 
AMC advancing the theme for a new workplace culture.
This report found consistencies with the Harrison findings in most 
areas analysed and other broader research was confirmed. The findings 
suggest, along with other reports, that Australian companies require 
much improvement in advancing work practices to the standards set by 
high performance plants elsewhere.
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Australia is under no less threat than other countries who strive for a 
share of world markets driven by newly established e ffic ien t 
manufacturing sectors. Technology and access to the la test 
modularised plants has enabled many countries (such as Korea and 
Taiwan) to fast track competitive advantage.
A countries defence of its domestic markets must be based on the 
growth of manufacturing and most notably, growing exports of value 
added and transformed goods. It is unlikely that organisations slow to 
respond to strategic issues in manufacturing and business strategy w i l l  
survive the onslaught of new competition.
It is time Australian manufacturers were able to convert their 
competitive priorities into competitive capabilities.
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Q* Middle management are becoming less important in the decision making process in this 
company.
Tick appropriate boxes.
Thank you for participating in the following survey.
[D K-PM -M & L1 Q U E S-N E W .A93
1
Q l .  E x p re s s  y o u r e x p en d itu re  on  sh o p  flo o r tra in in g  p ro g ra m s  as a p e rce n tag e  o f  p a y ro ll
Less
than 1 %
1-5% 5-10% 10-20% 20-40% +40%
4-5 yrs 
ago
i 2 3 4 5 6
Current
l 2 3 4 5 6
2̂. Shop floor training is part of our program for maintaining our competitive position
Response Importance Performance Trend Office
4-5 years ago
Yes LU No L I
1 2
nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5
Current
Yes L l  No L d
1 2
nnnnn nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
►3. Express your expenditure on management training programs as a percentage of payroll
Less
than 1 %
1-5% 5-10% 10-20% 20-40% +40%
4-5 yrs 
ago
l 2 3 4 5 6
Current
l 2 3 4 5 6
DK-PM-M&Ll QUES-NEW.A93
4. Employees are authorised to halt the flow of production i f  a process deviation which may lead 
to quality problems has been observed.
Response Importance Performance Trend Office
1-5 years ago
Yes LJ No dl
1 2
nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5
Current
Yes LJ No O
1 2
nnnnn nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5




1-5% 5-10% 10-20% 20-40% +40%
4-5 yrs 
ago
l 2 3 4 5 6
Current
i 2 3 4 5 6
Employees will discuss the nature of problems and potential solutions at an informal level
Response Importance Performance Trend Office
•5 years ago
es L--1 No 1 1
1 2
nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5
urrent
es CU No CU
1 2
nnnnn nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
C-PM-M&L1 QUES-NEW.A93
7. T h e re  are  p ro g ra m s  in  p la c e  to  red u ce  in v en to ry  lev e ls  o f  f in ish e d  g o o d s  a n d  w o rk  in  p ro g re ss .
Response Importance Performance Trend Office
1-5 years ago
fes 1. 1 No 1- . 1
1 2
nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5
Current
fes 1 1 No 1 J 
1 2
nnnnn nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Employees have the training to identify and reduce setup times in the manufacturing process.
Response Importance Performance Trend Office
-5 years ago nnnnn nnnnn
fes 1 1 No 1. 1 
1 2
1 2 3 4 5 1 2 3 4 5
Current nnnnn nnnnn nnnnn
res 1...1 No 1 1
1 2
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
What is the R&D budget expressed as a percentage of the sales of the business.
Less
than 1 %
1-5% 5-10% 10-20% 20-40% +40%
4-5 yrs 
ago
i 2 3 4 5 6
Current
l 2 3 4 5 6
fC-PM-M&Ll QUES-NEW.A93
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10. Identify how this R&D budget is distributed between product development expenditure 
(product performance improvement) and process development (new ways of organising the 
flow of materials through the process)








All R&D is directed at 
Process Development
1-5 yrs ago □ □ □ □ □
Current □ □ □ □ □
1 2 3 4 5
1. Please state the number of years you have worked at a managerial/supervisory level in the 
following functions.
Manufacturing Human Resources Financial Marketing Technical Other
1 2 3 4 5 6
2. What proportion of your production employees, in the last two years, have been exposed to the 
customers of the businesses products. This may have taken the form of a visit to a customers 
factory or a period of service in a customer contact role.
ess than 1% 1-5% 5-10% 10-20% 20-40% 40+%
/
1 2 3 4 5 6
h Has your company used surveys of consumer attitude to products and services to measure the 
level of consumer satisfaction with your goods and services.
Importance Office
4-5 years ago
Yes □  No [...J
1 2
□ □ □ □ □
1 2 3 4 5
Current
Yes 1 1 No 1 1
1 2
□ □ □ □ □
1 2 3 4 5
:-PM-M&Ll QUES-NEW.A93
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14. D o e s  th e  b u s in e s s  c o n d u c t s tu d ie s  o f  the  m a jo r  k n o w n  co m p e tito rs .
Im p o r ta n c e Office
4-5 years ago
Yes D No D
1 2
n m m
1 2 3 4 5
Current
Yes fH No fj
1 2
□□□□□
1 2 3 4 5
5. Does the business implement benchmark programs in the manufacturing/operations area,
4-5 years ago 
Yes □  No □
Current
Yes □  No □
Importance
1 2 3 4 5
]□ □ □ [
1 2 3 4 5
Office
1
). Have you attended an international conference on any of the following topics during the last 
two years. Please respond with yes or no.
Biotechnology 5 Materials science
Micro-electronics 6 Software
Civilian aviation 7 T ele-communications




7. O u r c o m p a n y  m e a su re s  a n d  re p o r ts  the  tim e  tak en  to  d ev e lo p  n ew  p ro d u c ts  in  th e  b u s in e s s
Importance Office
4-5 years ago
Yes EH No n
1 2
□ □ □ □ □
1 2 3 4 5
Current
Yes EH No EH
1 2
□ □ □ □ □
1 2 3 4 5
3. What proportion of waste is generated in the material conversion process.
Less
than 1 %
1-5% 5-10% 10-20% 20-40% +40%
4-5 yrs 
ago
l 2 3 4 5 6
Current
l 2 3 4 5 6
For the most important capacity controlling operations (the ’bottleneck’ operations) what is the 
loss of useable time attributable to mechanical unavailability. Please include both programmed 
and unprogrammed shut downs.
Less than 2% 2-5% 5-10% 10-15% 15-20% +20%
Programmed
l 2 3 4 5 6
Unprogrammed
l 2 3 4 5 6
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20. There are many ways for a company to achieve a level of reliability from its equipment. 
(Please tick one only of the following). If the following descriptions do not adequately reflect 
your company’s approach, please indicate briefly your strategy in the final box.
1 We have developed a skilled team of trades technicians who focus on rapid response to 
equipment failure. Our process employees are not authorised to handle tools or tend to 
the equipment.
□
2 We have a well managed fixed time maintenance policy (often known as a preventative 
maintenance policy) □
3 We have a skilled team of technical staff who prevent equipment from breaking down by 
the use of various techniques such as vibration analysis □
l We expect our process employees to nurture equipment they use. The company provides 
expert technical staff to enable them to achieve this. □
> We expect our process employees to nurture the equipment they use. The company 
provides expert technical staff to enable process employees to achieve this. Process 








Yes [ J  No d l
1 2
□ □ □ □ □
1 2 3 4 5
Current
Yes LU No LJ
1 2
□ □ □ □ □
1 2 3 4 5
-PM-M&L1 QUES-NEW.A93
}22. Has the company adapted an approach such as Group Technology or FMS in order to break 




Yes □  No 1 1 
1 2
□ □ □ □ □
1 2 3 4 5
Current
Yes D  No D
1 2
□ □ □ □ □
1 2 3 4 5
b The manufacturing function is effectively integrated to the other functions of the business, 
particularly the marketing and design functions.
Response Importance Performance Trend Office
) years ago
s cu No n
1 2
m n n n nnririn




t o n n o nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
What percentage of sales were derived from markets outside Australia or New Zealand.
Less
than 1 %
1-5% 5-10% 10-20% 20-40% +40%
5 yrs
0
l 2 3 4 5 6
irent
l 2 3 4 5 6
•M&L1 QUES-NEW.A93
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1 5 . D e v e lo p in g  an  in te rn a tio n a l fo c u s  an d  e x p o r t  o r ie n ta tio n  is a  h ig h  p rio r ity  in  y o u r  c o m p a n y .
Response Importance Performance Trend Office
1-5 years ago
fes [ -1 No 1. 1 
1 2
nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5
Current
fes 1....1 No i__1
1 2
n n n m nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Exports are a significant proportion of total production.
Response Importance Performance Trend Office
1-5 years ago
fes 1 1 No 1 1 
1 2
nnnnn n n m n
1 2 3 4 5 1 2 3 4 5
Current
'es CD No n
1 2
nnnnn n n m n nnnnn
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
7. Marketing efforts are focused on exploiting competencies inside (not outside) existing 
marketing maps.
Response Importance Performance Trend Office
-5 years ago nnnnn nnnnn
es L I No 1 I
1 2
1 2 3 4 5 1 2 3 4 5
urrent nnnnn nnnnn nnnnn
es 1- 1 No 1 1
1 2
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
C-PM-M&L1 QUES-NEW.A93
^28. Your company favours strategic alliances (joint ventures, partnerships, takeovers) as a means 
of expanding into new markets.
Response Importance Performance Trend Office
4-5 years ago □nnnn nnnnn
Yes O  No O
1 2
1 2 3 4 5 1 2 3 4 5
Current nnnnn nnnnn nnnnn
Yes O  No O
1 2
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
29. If your company does not export, please answer the following:
Your main reasons for not exporting include; (Please tick one or several of these).
Cost of 
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30. Marketing strategies in your company tend to imitate the strategies of related domestic or 
foreign industry.
Response Importance Performance Trend Office
1-5 years ago
Yes O No O
1 2
m n m nnnnn
1 2 3 4 5 1 2 3 4 5
Tinrent
fes 1 1 N o  1 1
1 2
□□□□□ nnnnn Tinnnn
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
1. Your planning practices are largely driven by financial objectives, standard operating 
procedures and adhering to industry practices.
Response Importance Performance Trend Office
-5 years ago
es L 1 No 1 1
1 2
nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5
urrent
cs n No n
1 2
□□□□□ nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
'• ^ e  means (strategies) by which objectives are achieved are fairly stable or restricted over 
time.
Response Importance Performance Trend Office
5 years ago □mm n n m n
:S D No D 1 2 3 4 5 1 2 3 4 5
1 2
nent m n m nnnnn nnnnn




¡3. The pace of change is accelerating in your industry and the predictive horizon is becoming 
shorter.
Strongly Disagree Probable Agree Strongly
disagree Agree





4. Strategies aimed at achieving advantage over competitors are highly flexible as to means.
Strongly Disagree Probable Agree Strongly
disagree Agree
5. Building new or related competencies (process technology, product design) is a strategic
priority in your company.




36. Strategy in your 
opportunities.
company focuses on the degree of fit between existing resources and current
Strongly Disagree Probable Agree Strongly
disagree Agree






7. Innovation in your company generally comes from marginal improvements to products, 
technology and business practices.
Strongly Disagree Probable Agree Strongly
disagree Agree
ro □ < □
In your company, innovation is not achieved through a process of continuous improven
Strongly Disagree Probable Agree Strongly
disagree Agree
« □
Market positioning is focused on market niching, not on positioning outside current market 
territory.
Strongly Disagree Probable Agree Strongly
disagree Agree
>M-M&L1 QUES-NEW.A93
K)* Global competition in terms of product segments, businesses, national markets and value added 
stages is a key part of strategic information.
Strongly Disagree Probable Agree Strongly
disagree Agree
« □ * □
1. Please indicate with a tick, the number of operational meetings held in your company.
2 to 3 per 
week






2 _______________  3
other please specify
4 5
'• Information about current operations is reported with little or no time lag. (Usually daily or 
weekly)








3. Which of the following tends to reflect the time taken (including elapsed time) to make major 
decisions. —
Within 1 to 2 
months
Within 3 to 4 
months
1 2 3
Between 6 to 
12 months





18 months or 
more
• Managers continually track information regarding competitors and potential opportunities.









When devising strategies, multiple alternatives are assessed and developed.




n n n m nnnnn
1 2 3 4 5 1 2 3 4 5
nt
Ü  No □
1 2
nnnnn nnnnn nnnnn
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
M&Ll QUES-NEW.A93
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. Longer term visions are generally replaced by more important short term goals in this 
company.
Strongly Disagree Probable Agree Strongly
disagree Agree







^47. W h a t p ro p o r tio n  o f  re v e n u e s  w ere /w ill be in v e s ted  in  im p ro v e d  m a n u fa c tu r in g  cap a b ilitie s
)48. Integrating capital investment programs with manufacturing strategy is not a strong priority.
Strongly Disagree Probable Agree Strongly
disagree Agree





49. Introduction of new technology does not always require changes to other manufacturing 
programs.



































































































^ T jS H u NNÂTRk TjSKI) KOK P I L U I  STUDY
1. Express your expenditure on shop floor training programs as a percentage of payroll
4-5 yrs Ago Less than 1% 1-2% 2-3% 3-4% 4-5% +4%
Current
2. Shop floor training is part of our program for maintaining our competitive position
Importance Performance Trend Office
1-5 years ago nnnnr □□□□□
fes □  No EU
1 2 3 4 5 1 2 3 4 5
Current nnnnr nnnnr nnnnr
f t .  □ No □ 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Express your expenditure on management training programs as a percentage of payroll
-5 yrs Ago Less than 1% 1-2% 2-3% 3-4% 4-5% +4%
Current
Employees are authorised to halt the flow of production if a process deviation which may lead to 
quality problems has been observed.
Importance Performance Trend Office
•5 years ago □□□□r nnnnr
es O No O 1 2 3 4 5 1 2 3 4 5
mrent nnnnr nnnnr nnnnr
«  n no o 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Identify the numbers of layers of management between the business manager and the shop floor 
employee (inclusive) ________________  ________ _
Less than 1 1-2 2-3 3-4 4-5 +4
5 years ago
irrent
rQ Jf S ' OL O.  .
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>. E m p lo y e e s  w ill d iscu ss  the n a tu re  o f  p ro b lem s an d  p o te n tia l so lu tio n s  a t an in fo rm a l lev e l
Importance Performance Trend Office
[-5 years ago □□□□II □□□□□
fes D No D 1 2 3 4 5 1 2 3 4 5
Current □□□□□ nnnnr nnnnr
res D  No L J
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
There are programs in place to reduce inventory levels of finished goods and work in progress.
Importance ' Performance Trend Office
-5 years ago □□□□□ □nnnn
es 1 1 No 1...1 1 2 3 4 5 1 2 3 4 5
urrent nnnnr nnnnr nnnnr
es L.1 No 1__1 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Employees have the training to identify and reduce setup times in the manufacturing process.
Importance Performance Trend Office
5 years ago nnnnr □nnnn
5S □ No CD 1 2 3 4 5 1 2 3 4 5
irrent nnnnr nnnnr nnnnr
;s II No n 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
What is the R&D budget expressed as a percentage of the sales of the business.




10. Identify how this R&D budget is distributed between product development expenditure (product 
performance improvement) and process development (new ways of organising the flow of 
materials through the process)








A ll R&D is directed at 
Process Development
Current □ □ □ □ □
1. This question attempts to identify the nature of the experience of the key functional managers in 
the business. Please state the number of years you have worked at a managerial/supervisory level 
in the following functions.
1 2 3 4 5 6
Manufacturing Human Resources Financial Marketing Technical Other
What proportion of your production employees, in the last two years, have visited the place where 
the factories products are used. This may have taken the form of a visit to a customers factory 
or a period of service in a customer contact role. ______________________________________
îss than 1% 1-5% 5-10% 10-20% 20-40% 40+%
1 2 3 4 5 6
Has your company used surveys of consumer attitude to products and services to measure the level 
of consumer satisfaction with your goods and services. ______________
Importance Office
4-5 years ago □ur
Yes D  NoD 1 2 3 4 5
Current cmr
Yes □  No 1— 1
1 2 3 4 5
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4. D o e s  th e  b u s in e ss  co n d u c t s tu d ie s  o f  the  m a jo r k n o w n  co m p e tito rs .
Importance Office
4-5 years ago □ □ □ m e
Yes EZD No C ] 1 2 3 4 5
Current □ □ □ □ L
Yes L I  No CD 1 2 3 4 5
5. Does the business implement benchmark programs in the manufacturing area.
Importance Office
4-5 years ago □ □ □ □ L
Yes L I  No fH 1 2 3 4 5
Current n n n n r
Yes LJ No L I 1 2 3 4 5
i. Have you attended an international conference on any of the following topics during the last two 
years. Please tick the area if the response is ’yes’.
Biotechnology 5 Materials science
Micro-electronics 6 Software
Civilian aviation 7 Tele-communicadons




17. O u r c o m p a n y  m e asu re s  and  rep o rts  the tim e taken  to d ev e lo p  new  p ro d u c ts  in the b u s in e ss
Importance Office
4-5 years ago
Yes Ld No Ed 1 2 3 4 5
Current m n n r
Yes Ld No di 1 2 3 4 5
.8. What proportion of waste is generated in the material conversion process.
4-5 yrs Ago Less than 2% 2-5% 5-10% 10-15% 15-20% +20%
Current
9. For the most important capacity controlling process items (the ’bottleneck’ process steps) what 
is the loss of useable time attributable to mechanical unavailability. Please include both 
programmed and unprogrammed shut downs.
,ess than 2% 2-5% 5-10% 10-15% 15-20% +20%
fog.
inprog.
0. There are many ways for a company to achieve a level of reliability from its equipment. 
(Please tick one only of the following).
We have developed a skilled team of trades technicians who focus on rapid response to 
equipment failure. Our process employees are not authorised to handle tools or tend to 
the equipment.
□
We have a well managed fixed time maintenance policy (often known as a preventative 
maintenance policy) □
We have a skilled team of technical staff who prevent equipment from breaking down by 
the use of various techniques such as vibration analysis □
We expect our process employees to nurture equipment they use. The company provides 
expert technical staff to enable them to achieve this. □
We expect our process employees to nurture the equipment they use. The company 
provides expert technical staff to enable process employees to achieve this. Process 





*21. Has the business reviewed its product design strategy to enable the modularisation of product 
components where possible.
Importance Office
4-5 years ago □□□□□
Yes Hd No EH1 2 3 4 5
Current
Yes □ No EZI 1 2 3 4 5
12. The manufacturing function is integrated to the other functions of the business, particularly the 
marketing function.
Importance Performance Trend Office
-5 years ago nnnnr nnnnr
res 1 1 No 1 1 1 2 3 4 5 1 2 3 4 5
!urrent nnnnr nnnnr nnnnr
es CZI No 1__1 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
5. What percentage of sales were derived from markets outside Australia or New Zealand.
4-5 years ago
ïss than 1 % 1-5% 5-10% 10-20% 20-40% +40%
1 2 3 4 5
Current
;ss than 1 % 1-5% 5-10% 10-20% 20-40% +40%
1 2 3 4 5
PM-M&L1 AMBiTd50A93-
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24. D ev e lo p in g  an in te rn a tio n a l fo cu s  an d  e x p o r t o rien ta tio n  is a h igh p rio rity  in yo u r co m p an y .
Importance Performance Trend Office
i-5 years ago □□□□□
Yes EH No O
1 2 3 4 5 1 2 3 4 5
Current m n n r m n n r nnnnr
fes CZ1 No 1— 1 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
15. Exports are a significant proportion of total production?
Importance Performance Trend Office
-5 years ago □□□□□
'es H No 1 — .1 1 2 3 4 5 1 2 3 4 5
luirent nnnnr nnnnr □□□□□
’es CU No IZ3 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
6. Given your unique competencies, your company seldom ventures outside existing related markets?
Importance Performance Trend Office
•5 years ago □□□□□
es L i No O 1 2 3 4 5
1 2 3 4 5
urrent nnnnr nnnnr nnnnr
es Ll No n 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
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expanding into new markets?
Importance Performance Trend Office
4-5 years ago nnnnr □□□□□
Yes EH No CH1 2 3 4 5 1 2 3 4 5
Current nnnnr nnnnr
yes □  No 1— 1
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
>8. If your company does not export, please answer the following:
Your main reasons for not exporting include. (Please tick one or several of these).
Cost of 
































?. Marketing strategies in your company tend to imitate the strategies of related domestic or foreign 
industry? __________________ __________________________
Importance Performance Trend Office
■5 years ago □□□□□ nnnnr
es lH No m 1 2 3 4 5 1 2 3 4 5
urrent nnnnr nnnnr
es n No n 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
[-PM-M&L1 A M B lT ^ O n ^ -
27
|30. Your planning practices are largely driven by financial objectives, standard operating procedures, 
defining served markets and adhering to industry practices.
Importance Performance Trend Office
4-5 years ago □□□□□ □□□□□
Yes O  No O
1 2 3 4 5 1 2 3 4 5
Current nnnnr nnnnr nnnnr
n  nYes 1__ 1 No 1__ 1
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
31. The means (strategies) by which objectives are achieved are fairly stable or restricted over time.
Importance Performance Trend Office
1-5 years ago nnnnr nonni
fes 1..1 No 1 1
1 2 3 4 5 1 2 3 4 5
tinrent nnnnr rn n n r nnnnr
Tes □  No CU
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5




Disagree Probable Agree Strongly
Agree







6 n 7n □oo
3. Strategies aimed at achieving advantage over competitors are highly flexible as to means.
Strongly Disagree Probable Agree Strongly
disagree Agree
i U 2 n 3 n 4 n 5 D
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Disagree Probable Agree Strongly
Agree
i □ 2n 3D 4n




Disagree Probable Agree Strongly
Agree







6 Ü t D oo □
6. Innovation in your company generally comes from marginal improvements to products, technology 
and business practices.
Strongly Disagree Probable Agree Strongly
disagree Agree
i D i U 3 Ü 4 n s D  ‘
7. In your company, innovation is not achieved through a process of continuous improvement
Strongly Disagree Probable Agree Strongly
disagree Agree
i D 2 n 3 Ü 4 n s D
5. Market positioning is focused on market niching, not on positioning outside market territory.
Strongly Disagree Probable Agree Strongly
disagree Agree
i □ 2n 3n 4n s U
l-PM-M&Ll AMBff=Be^93-
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>9. Global competition in terms of product segments, businesses, national markets and value added 
stages is a key part of strategic information.
Strongly Disagree Probable Agree Strongly
disagree Agree
i  □ z U 3 Ü 4 n 5 n
0. Please indicate with a tick, the number of operational meetings held in your company.









2 __________  3
other please specify
5




Disagree Probable Agree Strongly
Agree







6n 7 Ü □oo













Disagree Probable Agree Strongly
Agree







e U v D oo □
)44. When devising strategies, many alternatives (five or more) and sometimes multiple alternatives 
are assessed and developed.
Importance Performance Trend Office
4-5 years ago □nr H U E
Yes Ld No O 1 2 3 4 5 1 2 3 4 5
Current nnnnr nnnnr nnnnr
Yes □  No □















Competitive through training Q02F 1.01 4.00 3.6 3.1 3.6 3.8
Can halt the line Q04F 1.02 4.00 3.8 3.6 4.1 3.8
Reduce setup Q08F 1.03 4.00 3.5 3.1 3.4 3.4
Shop floor training %  wages Q01B 1.04 4.00 4.3 4.3 4.3 4.3
Train m anagers %  payroll Q03B 1.05 4.50 4.3 4.4 4.3 4.3
Employees visit customers Q12A 1.06 3.50 1.6 1.9 1.4 1.8











Success as exporter Q24B 2.01 3.50 2.19 1.67 2.56 2.71
Export orientation Q25F 2.02 4.00 3.41 3.11 3.38 3.50
M ake a  lot for export Q26F 2.03 4.00 2.78 2.33 3.15 3.67
Global competition Q40A 2.04 4.00 3.63 3.11 3.77 3.67











Manf is integrated to business Q23F 3.01 4.00 3.65 3.22 3.54 3.58
W e m arket inside the map Q27F 3.02 4.00 2.53 2.22 2.77 2.83
W e copy strategies Q30F 3.03 4.00 2.78 2.89 3.00 2.50
Traditional Planning Techniques Q31F 3.04 3.50 2.37 2.33 2.54 2.58
Tightly constrained means Q32F 3.05 4.00 2.75 3.11 2.46 2.75
Fit between resources and opportunity Q36B 3.06 5.00 2.39 2.59 2.69 2.78
Market inside the map Q39A 3.07 4.00 2.43 2.56 2.08 2.33
W e decide slow Q43A 3.08 5.00 4.32 4.06 3.95 4.68
W e m eet infrequently Q41A 3.09 5.00 3.71 4.33 3.92 3.58












W e  use flexible strategies Q34A 4.01 5.00 4.06 4.22 4.15 3.83
W e build new  competencies Q35A 4.02 4.00 4.27 4.11 4.38 4.08
Continually watch market and competitors Q44B 4.03 4.50 3.94 3.41 4.08 3.36
W e asses mutiple alternatives Q45F 4.04 4.00 3.63 3.67 3.77 3.50
W e report fast Q42B 4.05 5.00 3.65 3.22 3.54 3.83
W e  favour JVs Q28F 4.06 3.00 2.94 2.89 3.00 3.25
Discuss problems Q06F 4.07 4.00 3.65 3.22 3.85 3.50
Layers of m anagem ent Q05B 4.08 3.50 3.19 3.31 3.12 2.81











Reduce inventory Q07F 5.01 4.00 3.82 3.44 3.92 3.58
Report time for N PD Q17D 5.02 4.00 3.47 2.67 3.38 3.75
Modularised components Q21D 5.03 4.00 3.24 2.56 2.92 3.50
Adopted A M T Q22D 5.04 4.00 2.63 2.89 2.31 2.75











R&D as %  sales Q09B 6.01 2.50 1.90 1.48 2.18 1.67
Investment as % sales Q47B 6.02 4.00 4.28 4.75 4.97 3.67
W e dont integrate investment and MS Q48B 6.03 4.50 3.94 3.78 3.69 3.50











Innovation com e from Cl Q37A 7.01 4.00 3.39 3.33 3.38 3.67
Innovation does not com e through Cl Q38A 7.02 4.00 3.57 3.11 3.69 3.42
Survey Customers Q13D 7.03 4.00 3.92 3.78 4.08 4.17











Reduce waste Q18B 8.01 4.50 3.79 4.06 3.76 3.43
Reliable process Q19B 8.02 4.50 3.84 3.59 3.56 3.92












Change is accelerating Q33B 9.01 4.50 4.01 4.15 3.69 3.50
Short term concentration Q46A 9.02 4.00 2.67 2.78 2.62 2.42
A M T  does not interact with other programs Q49A 9.03 5.00 2.63 3.00 2.62 2.42











Surveys competitors Q14D 10.01 4.00 3.88 3.89 3.77 3.92
Benchmarks m anf Q15D 10.02 4.00 3.55 3.67 3.92 3.33
m :  oo 3.72 I t  3 7 8 • 3.85 3.63
34
Table 2 Probability that samples are from populations with different means
Hypoth W-A W-21 W-27 W-31 A-21 A-27 A-31 121-27 121-31 127-31
1 78 88 75 78 62 10 61 47 75 37
2 97 99 98 99 100 89 85 98 98 72
3 100 100 100 100 29 3 64 23 23 46
4 96 97 89 98 86 89 81 93 93 89
5 93 99 91 93 81 78 56 55 55 71
6 63 40 4 96 10 53 94 65 65 82
7 86 91 71 63 79 79 53 82 82 14
8 97 73 91 78 1 59 37 56 56 3
9 85 84 90 92 87 68 93 94 94 100
10 66 70 70 58 54 31 40 22 22 34
Table 3. t-Test at three levels of confidence
Group Comparison
Hypothesis W-AII W-21 W-27 W-31 All-21 All-27 All-31 21-27 21-31 27-31
1 Training
2 Export ** *** ** *** kkk ** **
3 Traditional Strat kkk •kirk •kirk ***
4 Flexible Strat ** ** *k * *
5 FMS * *** * *
6 Invest ** *
7 Cl *
8 Process ** *
9 Vision * * * * * ***
10 Benchmark
Symbol Code
kkk means are different at 99% confidence level
irk means are different at 95% confidence level
* means are different at 90% confidence level
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Table 4 Probability that samples are from populations with different means. 
WCC reduced by .5
Hypoth W-A W-21 W-27 W-31 A-21 A-27 A-31 121-27 121-31 127-31
1 3 26 1 14 62 10 61 47 75 37
2 79 95 61 7 100 89 85 98 98 72
3 99 100 100 99 29 3 64 23 23 46
4 17 39 41 39 86 89 81 93 93 89
5 54 95 63 33 81 78 56 55 55 71
6 45 21 51 62 10 53 94 65 65 82
7 50 32 61 63 79 79 53 82 82 14
8 91 41 82 59 1 59 37 56 56 3
9 76 72 84 88 87 68 93 94 94 100
10 58 76 86 26 54 31 40 22 22 34
Table 5. t-Test at three levels of confidence 
WCC reduced by .5
' Group Comparison
Hypothesis W-AII W-21 W-27 W-31 All-21 All-27 All-31 21-27 21-31 27-31
1 Training
2 Export ** *** ** **
3 Traditional Strat ** *** *** **




8 Process * • * -
9 Vision * * * ***
10 Benchmark
Symbol Code
*** means are different at 99% confidence level
kk means are different at 95% confidence level
* means are different at 90% confidence level
36
Table 6. Probability that samples are from populations with different 
means.
WCC increased by .5
Hypoth W-A W-21 W-27 W-31 A-21 A-27 A-31 121-27 121-31 127-31
1 98 99 97 98 62 10 61 47 75 37
2 99 99 99 100 100 89 85 98 98 72
3 100 100 100 100 29 3 64 23 23 46
4 100 100 100 100 86 89 81 93 93 89
5 98 100 97 98 81 78 56 55 55 71
6 89 73 60 97 10 53 94 65 65 82
7 97 97 94 92 79 79 53 82 82 14
8 99 88 95 88 1 59 37 56 56 3
9 95 95 97 98 87 68 93 94 94 100
10 87 90 93 80 54 31 40 22 22 34
Table 7. t-Test at three levels of confidence 
WCC increased by .5
Group Comparison
Hypothesis W-AII W-21 W-27 W-31 All-21 All-27 All-31 21-27 21-31 27-31
1 Training ** ** ** **
2 Export ** ** ** kkk kkk kk kk
3 Traditional Strat *** ■kirk *** kkk
4 Flexible Strat kkk *** kkk * ‘ * *
5 FM8 ** kkk ** **
"0 Invest ' ‘ **
7 Cl ** ** ' ' " * k
8 Process ** **
9 Vision ** kk irk irk * * * ***
10 Benchmark k *
Symbol Code
kkk means are different at 99% confidence level
** means are different at 95% confidence level
* means are different at 90% confidence level
Table 8. Factor Analysis 10 Factors extracted
Question HN Element P F 1 F 2 F 3 F 4 F 5 F 6 F 7 F 8 F 9 F 10
Q 02F 1.01 Competitive through training 1 0.62 0.18 0.20 -0.04 -0.18 0.13 -0.07 -0.06 0.33 0.40
Q04F 1.02 Can halt the line 1 0.59 0.08 0.14 0.41 -0.26 -0.21 0.03 0.21 0.16 0.21
Q08F 1.03 Train to reduce setup 1 0.54 0.16 0.46 0.15 -0.25 -0.29 -0.18 -0.11 0.11 0.04
Q24B 2.01 Success as exporter 1 0.86 0.00 -0.10 0.09 0.27 0.08 0.12 0.05 0.00 -0.06
Q25F 2.02 Export orientation 1 0.82 0.04 0.15 0.11 -0.04 0.02 -0.30 0.15 -0.06 -0.06
Q26F 2.03 Make a lot for export 1 0.87 0.18 0.15 0.10 0.02 -0.08 -0.03 -0.02 -0.04 -0.06
Q40A 2.04 Global competition 1 0.52 -0.05 -0.25 0.04 0.18 0.45 -0.08 0.28 0.09 0.19
Q 23F 3.01 Manf is integrated to business 2 0.32 0.63 -0.03 0.01 -0.23 0.00 0.02 0.11 0.10 0.42
Q27F 3.02 We market inside the map 2 -0.14 0.78 0.18 0.11 0.20 0.02 -0.11 0.17 -0.11 0.07
Q30F 3.03 W e copy strategies 2 0.22 0.78 0.27 -0.06 -0.26 0.01 0.04 0.04 -0.02 -0.03
Q31F 3.04 Traditional Planning Techniques 2 0.04 0.60 0.38 -0.07 -0.23 -0.25 -0.35 0.21 -0.08 0.10
Q32F 3.05 Tightly constrained means 2 0.03 0.54 0.16 0.20 0.18 0.45 -0.08 0.06 -0.07 -0.13
Q36B 3.06 Fit between resources and opportunity 2 -0.30 -0.59 0.34 0.12 -0.01 -0.15 -0.08 -0.20 -0.08 -0.03
Q07F 5.01 Reduce Inventory 3 0.18 0.08 0.60 -0.25 0.14 0.08 -0.08 0.48 0.24 0.00
Q17D 5.02 Report time for NPD 3 0.21 0.11 0.60 -0.01 0.14 0.25 0.29 0.17 0.16 0.04
Q21D 5.03 Modularised components 3 -0.11 0.18 0.65 0.36 -0.15 0.26 0.01 0.05 -0.18 0.18
Q22D 5.04 Adopted AMT 3 -0.20 0.38 0.59 0.20 -0.26 0.14 0.06 -0.19 0.22 -0.21
Q41A 3.06 W e meet infrequently 3 0.18 0.04 0.76 -0.19 0.06 -0.03 -0.31 -0.11 0.01 0.08
Q05B 4.08 Layers of management 4 0.00 0.00 -0.06 -0.78 0.10 0.15 0.23 0.03 0.13 -0.01
Q06F 4.07 Discuss problems 4 0.27 -0.19 0.40 0.42 -0.15 0.11 0.10 -0.04 0.38 0.34
Q09B 6.01 R&D as %  sales 4 0.49 -0.07 -0.09 0.60 -0.02 0.20 0.42 0.26 0.02 0.06
Q37A 7.01 Innovation comes from Cl 4 -0.33 0.03 0.10 -0.56 -0.29 0.26 -0.34 -0.02 0.04 -0.01
Q47B 6.02 Investment as %sales 4 0.27 0.13 -0.03 0.77 0.05 0.17 -0.03 0.11 0.15 -0.04
Q18B 8.01 Level of waste in process 5 0.32 -0.04 -0.22 0.06 0.68 0.15 0.09 -0.01 0.07 0.10
Q19B 8.02 Level of downtime in process 5 -0.09 0.01 0.05 0.02 0.73 -0.07 -0.10 -0.10 0.19 -0.11
Q42B 4.05 Report fast 5 0.05 -0.38 0.19 -0.06 0.58 0.16 0.30 0.06 -0.26 -0.16
Q14D 10.01 Surveys competitors 6 0.10 0.03 0.15 0.11 -0.47 0.58 0.02 0.17 0.24 0.18
Q28F 4.06 W e favour JVs 6 0.17 0.07 0.23 0.00 0.05 0.69 0.05 -0.05 0.05 0.14
Q33B 9.01 Change is accelerating 6 0.08 -0.01 -0.02 0.10 0.05 -0.77 -0.06 -0.09 0.10 0.50
Q46B 9.02 Short term concentration 6 0.35 0.01 0.09 0.05 -0.12 -0.68 0.33 0.16 -0.06 0.15
Q38A 7.02 Innovation does not come from Cl 7 -0.11 0.12 -0.12 -0.02 -0.01 0.09 0.81 -0.24 -0.19 -0.16
Q39A 3.07 Market inside the map 7 -0.10 -0.19 0.00 -0.09 -0.10 -0.18 0.76 0.11 0.13 0.01
Q48B 6.03 Do not integrate investment and MS 7 -0.19 -0.16 0.17 -0.08 0.39 0.04 0.55 -0.10 -0.38 0.36
Q34A 4.01 W e use flexible strategies 8 -0.12 0.16 -0.08 0.10 0.09 -0.06 0.10 0.76 0.16 0.12
Q35A 4.02 W e build new competencies 8 0.29 -0.03 0.09 0.17 -0.11 -0.04 -0.23 0.71 -0.28 -0.12
Q44B 4.03 Continually watch market 8 -0.07 -0.37 0.14 -0.23 0.38 -0.14 -0.19 -0.56 -0.25 0.00
Q45F 4.04 W e asses mutiple alternatives 8 0.10 0.21 0.08 -0.15 -0.16 0.08 -0.13 0.69 0.09 -0.11
Q01B 1.04 Shop floor training %  wages 9 0.46 0.15 -0.02 0.26 0.39 0.12 -0.24 -0.18 0.46 0.06
Q03B 1.05 Train managers %  payroll 9 0.02 0.00 0.08 -0.21 0.13 -0.02 -0.03 0.18 0.74 -0.08
Q12A 1.06 Employees visit customers 9 -0.08 -0.07 -0.03 0.42 0.24 0.17 -0.08 -0.21 0.55 0.00
Q13D 7.03 Survey customers 9 0.09 -0.13 0.20 0.23 -0.37 0.02 0.08 0.34 0.64 0.17
Q15D 10.02 Benchmarks manf 9 0.08 0.32 0.35 -0.09 -0.25 0.01 -0.35 0.25 0.36 0.04
Q43A 3.08 Slow to decision 10 0.00 -0.15 -0.04 -0.04 0.04 0.09 0.04 0.03 0.02 -0.79
Q49A 9.03 AMT does not interact 10 -0.09 -0.30 0.20 -0.31 -0.16 0.25 -0.42 0.10 -0.10 0.44
Confidence intervals for rescaled and inverted data for alpha = 0.1. This corresponds to a 
single tailed 90% confidence interval. If the W CC  does not lie in the range described by the 
Low - High values then at the 90% level of confidence you can reject the hypothesis that the 
Aust company has the same value as the High performance company. In Hypothesis 1 for 
example you may accept the statement that Aust companies are training shop floor 
employees as much as the W CC (Q01B) but you cannot say that they percieve the need to 
compete through training in the same way that the W CC sees it.
Table 9 Confidence intervals of means for each survey question
Raw Hypoth WCC AllComp Cl Low High As good as WCC
Q02F Competitive through training 1.01 4.00 3.63 0.15 3.48 3.77 No
Q04F Can halt the line 1.02 4.00 3.76 0.14 3.62 3.91 No
Q08F Reduce setup 1.03 4.00 3.45 0.13 3.32 3.58 No
Q01B Shop floor training % wages 1.04 4.00 4.30 0.05 4.24 4.37
Q03B Train managers % payroll 1.05 4.50 4.33 0.05 4.27 4.40
Q12A Employees visit customers 1.06 3.50 1.60 0.22 1.34 1.87 No
Q24B Success as exporter 2.01 3.50 2.19 0.29 1.84 2.54 No
Q25F Export orientation 2.02 4.00 3.41 0.23 3.19 3.64 No
Q26F Make a lot for export 2.03 4.00 2.78 0.26 2.52 3.05 No
Q40A Global competition 2.04 4.00 3.63 0.18 3.45 3.80 No
Q23F Manf is integrated to business 3.01 4.00 3.65 0.16 3.49 3.81 No
Q27F We market inside the map 3.02 4.00 2.53 0.16 2.37 2.69 No
Q30F We copy strategies 3.03 4.00 2.78 0.18 2.61 2.96 No
Q31F Traditional Planning Techniques 3.04 3.50 2.37 0.15 2.22 2.52 No
Q32F Tightly constrained means 3.05 4.00 2.75 0.18 2.57 2.92 No
Q36B Fit between resources and opportunity 3.06 5.00 2.39 0.21 2.26 2.51 No
Q39A Market inside the map 3.07 4.00 2.43 0.17 2.26 2.60 No
Q43A We decide slow. 3.08 5.00 4.32 0.14 4.15 4.48 No
Q41A We meet infrequently 3.09 5.00 3.71 0.23 3.48 3.93 No
Q34A We use flexible strategies 4.01 5.00 4.06 0.16 3.90 4.21 No
Q35A We build new competencies 4.02 4.00 4.27 0.14 4.14 4.41
Q44B Continually watch market and competitors 4.03 4.50 3.94 0.19 3.83 4.05 No
Q45F We asses mutiple alternatives 4.04 4.00 3.63 0.15 3.48 3.78 No
Q42B We report fast 4.05 5.00 3.65 0.09 3.56 3.73 No
Q28F We favour JVs 4.06 3.00 2.94 0.24 2.70 3.18
Q06F Discuss problems 4.07 4.00 3.65 0.14 3.51 3.78 No
Q05B Layers of management 4.08 3.50 3.19 0.19 2.96 3.42 No
Q07F Reduce inventory 5.01 4.00 3.82 0.14 3.68 3.97 No
Q17D Report time for NPD 5.02 4.00 3.47 0.19 3.28 3.66 No
Q21D Modularised components 5.03 4.00 3.24 0.26 2.98 3.49 No
Q22D Adopted AMT 5.04 4.00 2.63 0.25 2.37 2.88 No
Q09B R&D as % sales 6.01 2.50 1.90 0.17 1.69 2.10 No
Q47B Investment as %sales 6.02 4.00 4.28 1.36 1.29 5.00
Q48B We dont integrate investment and MS 6.03 4.50 3.94 0.19 3.83 4.05 No
Q37A Innovation come from Cl 7.01 4.00 3.39 0.21 3.18 3.60 No
Q38A Innovation does not come through Cl 7.02 4.00 3.57 0.17 3.39 3.74 No
Q13D Survey Customers 7.03 4.00 3.92 0.21 3.71 4.13
Q18B Reduce waste 8.01 4.50 3.79 0.17 3.59 4.00 No
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Q19B Reliable process 8.02 4.50 3.84 0.21 3.59 4.09 No
Q33B Change is accelerating 9.00 4.50 4.01 0.20 3.89 4.13 N c
Q46A Short term concentration 9.00 4.00 2.67 0.11 2.56 2.77 No
Q49A AMT does not interact with other programs 9.03 5.00 2.63 0.17 2.46 2.79 Nc
Q14D Surveys competitors 10.01 4.00 3.88 0.18 3.71 4.06
Q15D Benchmarks manf 10.02 4.00 3.55 0.15 3.40 3.70 No
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TABLE 10: MEANS 4-5 YEARS AGO TO CURRENT CM
HN’s QUESTION
4-5 YEARS AGO CURRENT
IMPORTANCE PERFORMANCE IMPORTANCE PERFORMANCE TREND
1.01 Competitive through training 3.5 1.0 4.3 3.6 1.0
1.02 Can halt the line 2.5 1.0 5.0 3.8 1.0
1.03 Reduce setup 3.5 1.5 4.0 3.5 6.0
1.04 Shop floor training %  wages 3.0 4.3
1.05 Train managers %  payroll 2.0 4.3
1.06 Employees visit customers 1.6
2.01 Success as exporter 6.0 2.19
2.02 Export orientation 3.0 1.0 4.7 3.41
2.03 Make a lot for export 3.0 1.0 5.0 2.78 1.0
2.04 Global competition 3.63
3.01 Manf is integrated to business 1.5 1.3 4.3 3.65 3.5
3.02 We market inside the map 2.53
3.03 We copy strategies 4.0 1.3 4.0 2.78 1.5
3.04 Traditional Planning Techniques 3.5 1.3 3.3 2.37 1.5
3.05 Tightly constrained means 3.0 1.3 4.3 2.75 4.7
3.06 Fit between resources and 
opportunity
2.39
3.07 Market inside the map 2.5 1.3 4.5 2.43 1.5
3.08 We decide slow 4.32
3.09 We meet infrequently 3.71
4.01 We use flexible strategies 4.06
4.02 We build new competencies 4.27
4.03 Continually watch market and 
competitors
3.94
4.04 We assess multiple alternatives 2.5 1.0 3.5 3.63 2.3
4.05 We report fast 3.65
4.06 We favour JVs 2.5 1.3 4.0 2.94
4.07 Discuss problems 3.5 1.0 5.0 3.65 2.0
4.08 Layers of management 1.0 3.19
5.01 Reduce inventory 2.5 1.5 4.0 3.82 1.0
5.02 Report time for NPD 1.0 3.47
5.03 Modularised components 1.3 3.24
5.04 Adopted AMT 1.7 2.63
6.01 R&D as %  sales 5.0 1.90
6.02 Investment as %  sales 4.28
6.03 We dont integrate investment and 
MS
3.94
7.01 Innovation come from Cl 3.39
7.02 Innovation does not come through 
Cl
3.57
7.03 Survey Customers 1.0 3.92
8.01 Reduce waste 4.0 3.79
8.02 Reliable process 3.84
9.01 Change is accelerating 4.01
9.02 Short term concentration 2.67
9.03 AMT does not interact with other 
programs
2.63
10.1 Surveys competitors 1.0 3.88
10.2 Benchmarks manf 1.0 3.55
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L-Res Chart # l:Histogram of aqOlb
}01B
ilue Label Valid CumValue Frequency Percent Percent Percent
1.00 1 1.9 2.0 2.02.00 43 82.7 84.3 86.33.00 7 13.5 13.7 100.0
• 1 1.9 Missing
Total 52 100.0 100.0
-Res Chart # 2:Histogram of aqOlb
lid cases 51 Missing cases 1
02F
lue Label Valid CumValue Frequency Percent Percent Percent
2.00 1 1.9 2.0 2.03.00 13 25.0 25.5 27.54.00 32 61.5 62.7 90.25.00 5 9.6 9.8 100.0
• 1 1.9 Missing
Total 52 100.0 100.0
-Res Chart # 3:Histogram of aq02f







1.00 1 1.9 2.0 2.0
2.00 46 88.5 90.2 92.2
3.00 4 7.7 7.8 100.0
• 1 1.9 Missing
Total 52 100.0 100.0
Res Chart # 4:Histogram of aq03b 







3.00 9 17.3 18.0 18.0
4.00 34 65.4 68.0 86.0
5.00 7 13.5 14.0 100.0
* 2 3.8 Missing
Total 52 100.0 100.0
Les Chart # 5:Histogram of aq04f 
d cases 50 Missing cases 2
305B
ilue Label Valid CumValue Frequency Percent Percent Percent
1.00 3 5.8 5.8 5.82.00 4 7.7 7.7 13.53.00 17 32.7 32.7 46.24.00 21 40.4 40.4 86.55.00 6 11.5 11.5 98.16.00 1 1.9 1.9 100.0
Total 52 100.0 100.0
-Res Chart # 6:Histogram of aq05b
lid cases 52 Missing cases 0
06F
lue Label Valid CumValue Frequency Percent Percent Percent
2.00 1 1.9 2.0 2.03.00 11 21.2 21.6 23.54.00 35 67.3 68.6 92.25.00 4 7.7 7.8 100.0
• 1 1.9 Missing
Total 52 100.0 100.0
-Res Chart # 7:Histogram of aq06f
Lid cases 51 Missing cases 1
)7F
.ue Label Valid CumValue Frequency Percent Percent Percent
3.00 8 15.4 16.0 16.0
4.00 32 61.5 64.0 80.0
5.00 10 19.2 20.0 100.0
• 2 3.8 Missing
Total 52 100.0 100.0
Res Chart * 8:Histogram of aq07f
id cases 50 Missing cases 2
8F
Valid Cum■ie Label Value Frequency Percent Percent Percent
3.00 24 46.2 47.1 47.1
4.00 25 48.1 49.0 96.1
5.00 2 3.8 3.9 100.0
• 1 1.9 Missing
Total 52 100.0 100.0
ês Chart # 9:Histogram of aq08f











F requency Percent Percent Percent
3 5.8 5.9 5.934 65.4 66.7 72.5
8 15.4 15.7 88.2
4 7.7 7.8 96.1
2 3.8 3.9 100.0
1 1.9 Missing
52 100.0 100.0
-Res Chart # 10:Histogram of aq09b
.id cases 51 Missing cases 1
OB
Valid Cum
Value Frequency Percent Percent Percent
1.00 3 5.8 5.9 5.9
2.00 15 28.8 29.4 35.3
3.00 27 51.9 52.9 88.2
4.00 6 11.5 11.8 100.0
• 1 1.9 Missing
Total 52 100.0 100.0
Res Chart # 11: Histogram of aqlOb 
id cases 51 Missing cases 1
2A
Valid Cum
Value Frequency Percent Percent Percent
1.00 14 26.9 26.9 26.9
2.00 24 46.2 46.2 73.1
3.00 9 17.3 17.3 90.4
4.00 3 5.8 5.8 96.2
5.00 1 1.9 1.9 98.1
6.00 1 1.9 1.9 100.0
Total 52 100.0 100.0
les Chart # 12:Histogram of aql2a 
■d cases 52 Missing cases 0
D
Valid Cum
e Label Value Frequency Percent Percent Percent
1.00 1 1.9 2.0 2.0
3.00 10 19.2 20.0 22.0
4.00 17 32.7 34.0 56.0
5.00 22 42.3 44.0 100.0
• 2 3.8 Missing
Total 52 100.0 100.0
5s Chart # 13:Histogram of aql3d
3 cases 50 Missing cases . 2
)
Valid Cum
Value Frequency Percent Percent PercentLabel
2.00 1 1.9 2.0 2.0
3.00 8 15.4 16.0 18.04.00 25 48.1 50.0 68.05.00 16 30.8 32.0 100.0
- 2 3.8 Missing
Total 52 100.0 100.0
-Res Chart
lid cases
# 14:Histogram of aql4d 
50 Missing cases 2
L5D
Lue Label Valid CumValue Frequency Percent Percent Percent
2.00 1 1.9 2.0 2.03.00 12 23.1 24.5 26.54.00 28 53.8 57.1 83.7
5.00 8 15.4 16.3 100.0
* 3 5.8 Missing
Total 52 100.0 100.0
-Res Chart # 15:Histogram of aql5d
id cases 49 Missing cases 3
7D
ue Label Valid CumValue Frequency Percent Percent Percent
2.00 4 7.7 8.0 8.0
3.00 16 30.8 32.0 40.0
4.00 23 44.2 46.0 86.0
5.00 7 13.5 14.0 100.0
• 2 3.8 Missing
Total 52 100.0 100.0
Res Chart # 16:Histogram of aql7d




Value Frequency Percent Percent Percent
1.00 1 1.9 1.9 1.9
2.00 25 48.1 48.1 50.0
3.00 14 26.9 26.9 76.9
4.00 10 19.2 19.2 96.2
5.00 2 3.8 3.8 100.0
Total 52 100.0 100.0
es Chart # 17 : Histogram of aql8b 
d cases 52 Missing cases 0
B
Valid Cum
e Label Value Frequency Percent Percent Percent
1.00 5 9.6 9.8 9.8
2.00 20 38.5 39.2 49.0


















4.00 9 17.3 17.6 96.15.00 1 1.9 2.0 98.06.00 1 1.9 2.0 100.0
• 1 1.9 Missing
Total 52 100.0 100.0
# 18:Histogram of aql9b
51 Missing cases 1
Valid Cum
Value Frequency Percent Percent Percent
1.00 2 3.8 4.1 4.1
2.00 8 15.4 16.3 20.4
3.00 11 21.2 22.4 42.9
4.00 17 32.7 34.7 77.6
5.00 11 21.2 22.4 100.0
♦ 3 5.8 Missing
Total 52 100.0 100.0
# 19:Histogram of aq21d
49 Missing cases 3
Valid Cum
Value Frequency Percent Percent Percent
1.00 2 3.8 4.4 4.4
2.00 10 19.2 22.2 26.7
3.00 14 26.9 31.1 57.8
4.00 16 30.8 35.6 93.3
5.00 3 5.8 6.7 100.0
• - 7 13.5 Missing
Total 52 100.0 100.0
# 20:Histogram of aq22d
45 Missing cases 7
Valid Cum
Value Frequency Percent Percent Percent
2.00 3 5.8 5.9 5.9
3.00 8 15.4 15.7 21.6
4.00 36 69.2 70.6 92.2
5.00 4 7.7 7.8 100.0
1 1.9 Missing
Total 52 100.0 100.0
# 21:Histogram of aq23f
51 Missing cases 1
Valid Cum
Value Frequency Percent Percent Percent
1.00 10 19.2 19.2 19.2
2.00 19 36.5 36.5 55.8 49
3.00 8 15.4 15.4 71.2
4 .00 7 13.. 5 13..5 84 .65..00 3 5..8 5..8 90..46..00 5 9.. 6 9.. 6 100..0
Total 52 100.,0 100..0
Hi-Res Chart # 22:Histogram of aq24b










Frequency Percent Percent Percent
1 1.9 2.2 2.2
13 25.0 28.9 31.1
11 21.2 24.4 55.6
14 26.9 31.1 86.7
6 11.5 13.3 100.0
7 13.5 Missing
52 100.0 100.0
ii-Res Chart # 23: Histogram of aq2 6f
/alid cases 45 Missing cases 7
VQ27F
ralue Label Valid CumValue Frequency Percent Percent Percent
2.00 2 3.8 4.0 4.0
3.00 18 34.6 36.0 40.0
4.00 26 50.0 52.0 92.0
5.00 4 7.7 8.0 100.0
- 2 3.8 Missing
Total 52 100.0 100.0
i-Res Chart # 24:Histogram of aq27f




Value Frequency Percent Percent Percent
1.00 2 3.8 4.3 4.3
2.00 8 15.4 17.0 21.3
3.00 13 25.0 27.7 48.9
4.00 20 38.5 42.6 91.5
5.00 4 7.7 8.5 100.0
• 5 9.6 Missing
Total 52 100.0 100.0
--Res Chart # 25:Histogram of aq28f
ilid cases 47 Missing cases 5
!30F





2.00 5 9.6 10.4 10.4
3.00 12 23.1 25.0 35.4
4.00 29 55.8 60.4 95.8
5.00 2 3.8 4.2 100.0
Total
ii-Res Chart # 26:Histogram of aq30f 













Valid CumFrequency Percent Percent Percent
1 1.9 2.0 2.012 23.1 24.0 26.032 61.5 64.0 90.05 9.6 10.0 100.02 3.8 Missing
52 100.0 100.0
i-Res Chart # 27:Histogram of aq31f
alid cases 50 Missing cases 2
Q32F
Valid Cumalue Label Value Frequency Percent Percent Percent
1.00 1 1.9 2.0 2.0
2.00 5 9.6 10.2 12.2
3.00 11 21.2 22.4 34.7
4.00 30 57.7 61.2 95.95.00 2 3.8 4.1 100.0
• 3 5.8 Missing
Total 52 100.0 100.0
L-Res Chart # 28:Histogram of aq32f *
ilid cases 49 Missing cases 3
)33B
lue Label Valid CumValue Frequency Percent Percent Percent
6.00 24 46.2 47.1 47.1
7.00 26 50.0 51.0 98.0
8.00 1 1.9 2.0 100.0
• 1 1.9 Missing
Total 52 100.0 100.0
-Res Chart # 29:Histogram of aq33b




Value Frequency Percent Percent Percent
2.00 1 1.9 2.0 2.0
3.00 3 5.8 5.9 7.8
4.00 30 57.7 58.8 66.7
5.00 17 32.7 33.3 100.0
• 1 1.9 Missing
Total 52 100.0 100.0
L-Res Chart # 30:Histogram of aq34a































Total 52 100.0 100.0
# 31:Histogram of aq35a






6.00 12 23.1 24.0 24.07.00 37 71.2 74.0 98.08.00 1 1.9 2.0 100.0
• 2 3.8 Missing
Total 52 100.0 100.0
# 32:Histogram of aq36b
50 Missing cases 2
Valid Cum
Value Frequency Percent Percent Percent
2.00 7 13.5 13.5 13.5
3.00 8 15.4 15.4 28.8
4.00 30 57.7 57.7 86.5
5.00 7 13.5 13.5 100.0
Total 52 100.0 100.0
# 33:Histogram of aq37a
52 Missing cases 0
Valid Cum
Value Frequency Percent Percent Percent
1.00 2 3.8 3.8 3.8
2.00 24 46.2 46.2 50.0
3.00 18 34.6 34.6 84.6
4.00 8 15.4 15.4 100.0
Total 52 100.0 100.0
Res Chart # 34:Histogram of aq38a 




ralue Label Value Frequency Percent Percent Percent
2.00 2 3.8 3.9 3.9
3.00 16 30.8 31.4 35.3
4.00 24 46.2 47.1 82.4
5.00 9 17.3 17.6 100.0
• 1 1.9 Missing
Total 52 100.0 100.0
;i-Res; Chart # 35:Histogram of aq39a









Frequency Percent Percent Percent
2 3.8 4.0 4.0
14 26.9 28.0 32.0
23 44.2 46.0 78.0
11 21.2 22.0 100.0
2 3.8 Missing
52 100.0 100.0
i-Res Chart # 36:Histogram of aq40a




Value Frequency Percent Percent Percent
1.00 5 9.6 9.8 9.8
2.00 26 50.0 51.0 60.8
3.00 12 23.1 23.5 84.3
4.00 6 11.5 11.8 96.1
5.00 2 3.8 3.9 100.0
• 1 1.9 Missing
Total 52 100.0 100.0
.-Res Chart # 37 : Histogram of aq41a
ilid cases 51 Missing cases 1
42B
Valid Cum
lue Label Value Frequency Percent Percent Percent
6.00 27 51.9 54.0 54.0
7.00 23 44.2 46.0 100.0
• 2 3.8 Missing
Total 52 100.0 100.0
-Res Chart # 38 : Histogram of aq42b
lid cases 50 Missing cases 2
43A
Valid Cum
Lue Label Value Frequency Percent Percent Percent
1.00 9 17.3 17.3 17.3
2.00 26 50.0 50.0 67.3
3.00 15 28.8 28.8 96.2

















Total 52 100.0 100.0
# 39:Histogram of aq43a






6.00 22 42.3 43.1 43.1
7.00 28 53.8 54.9 98.08.00 1 1.9 2.0 100.0
- 1 1.9 Missing
Total 52 100.0 100.0
# 40:Histogram of aq44b






3.00 11 21.2 22.0 22.0
4.00 32 61.5 64.0 86.0
5.00 7 13.5 14.0 100.0
• 2 3.8 Missing
Total 52 100.0 100.0
# 41:Histogram of aq45f






6.00 6 11.5 12.0 12.0
7.00 42 80.8 84.0 96.0
8.00 2 3.8 4.0 100.0
- 2 3.8 Missing
Total 52 100.0 100.0
# 42:Histogram of aq46b
50 Missing cases 2
Valid Cum
Value Frequency Percent Percent Percent
1.00 3 5.8 6.4 6.4
2.00 4 7.7 8.5 14.9
3.00 5 9.6 10.6 25.5
4.00 11 21.2 23.4 48.9
5.00 4 7.7 8.5 57.4
6.00 2 3.8 4.3 61.7
7.00 3 5.8 6.4 68.1
8.00 2 3.8 4.3 72.3
9.00 1 1.9 2.1 74.5
10.00 4 7.7 8.5 83.0












15.00 1 1.9 2.1 87.217.75 1 1.9 2.1 89.420.00 1 1.9 2.1 91.527.50 1 1.9 2.1 93.640.00 1 1.9 2.1 95.751.00 1 1.9 2.1 97.962.00 1 1.9 2.1 100.0
* 5 9.6 Missing
Total 52 100.0 100.0
# 43:Histogram of aq47b






6.00 24 46.2 48.0 48.0
7.00 25 48.1 50.0 98.0
8.00 1 1.9 2.0 100.0
• 2 3.8 Missing
Total 52 100.0 100.0
# 44:Histogram of aq48b
50 Missing cases 2
Valid Cum
Value Frequency Percent Percent Percent
2.00 4 7.7 7.7 7.7
3.00 18 34.6 34.6 42.3
4.00 27 51.9 51.9 94.2
5.00 3 5.8 5.8 100.0
Total 52 100.0 100.0
# 45:Histogram of aq49a
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Mean = 2.4 
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Std. Dev = .54
Mean = 6.55
N = 51.00


























Std. Dev = 
Mean = 6.78 
N = 50.00
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